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ADVERTISEMENT

The scientific publications of the National Museum include two

series, known, respectively, as Proceedings and Bulletin.

The Proceedings, begun in 1878, is intended primarily as a medium
for the publication of original papers, based on the collections of the

National Museum, that set forth newly acquired facts in biology,

anthropology, and geology, with descriptions of new forms and

revisions of limited groups. Copies of each paper, in pamphlet

form, are distributed as published to libraries and scientific organiza-

tions and to specialists and others interested in the different subjects.

The dates at which these separate papers are published are recorded

in the table of contents of each of the volumes.

The present volume is the seventy-fifth of this series.

The Bulletin, the first of which was issued in 1875, consists of a

series of separate publications comprising monographs of large

zoological groups and other general systematic treatises (occasionally

in several volumes), faunal works, reports of expeditions, catalogues

of type-specimens, special collections and other material of similar

nature. The majority of the volumes are octavo in size, but a

quarto size has been adopted in a few instances in which large plates

were regarded as indispensable. In the Bulletin series appear

volumes under the heading Contributions Jrom the United States

National Herbarium, in octavo form, published by the National

Museum since 1902, which contain papers relating to the botanical

collections of the Museum.
Alexander Wetmore,

Assistant Secretary, Smithsonian Institution.

Washington, D. C, November 16, 1929.
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.MAMMALS FROM CHINA IN THE COLLECTIONS OF THE
UNITED STATES NATIONAL MUSEUM

r>y A. Braziek Howell
Collaborator, United States National Museum

During recent years the attention of naturalists has been directed

more and more to the fauna of Asia. The great variation in climate

and topography have contributed in making this part of the earth's

surface a region of extreme interest and the inaccessibility of a con-

siderable portion of it has only stimulated our curiosity. That era

in the history of Asiatic zoology when the majority of species ob-

tained by an expedition proved to be new to science has largely

passed, although novelties have by no means been exhausted. The
time has come when an attempt should be made to sort and arrange

what information we already have, to scrutinize the known species

and establish their interrelationship, to correlate their ranges with

what we know of fa anal areas, and to bring as much order out of

paTtial chaos as present circumstances permit.

The United States National Museum has accumulated from vari-

ous sources a collection of Chinese mammals that is large and of ex-

treme interest, and it seems eminently suitable that a report relating

to it should be published at this time. The purpose of this may be

said to be twofold: to present additional information concerning the

mammals of regions that have been but imperfectly known; and to

make available to students of Chinese mammalogy, who are not in

.'ontact with large collections and libraries, some of the information

which they may require.

The Chinese collections of the National Museum include adequate

series of quantities of genera and species. Others, howev^er, are repre-

sented by so few or such unsatisfactory specimens that in the absence

of comparative material identification can at times be but provisional.

In the case of the carnivores, espec-ially, variation is frequently very
great and nev>' races in the greatest profusion as well as confusion

have been described from very scanty material, often the flat pelt

of a native himter from no one knows exactly where. When such

a condition is further complicated by a vague description, all one

No. 2772.—Proceedings U. S. National T/Iuseum, Vol. 75, Art. 1.

21776—29 1
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is able to do is to wei-ih facts and probabilities carefully and reach

a personal conclusion which may or maj/^ not be correct. However,

when the material has been unsatisfactory for proper identification

in the present connection the fact is so stated.

The region included in the following report comprises the present

Chinese Empire, including Mongolia, Manchuria, Korea, and the

island of Hainan. There are listed a few specimens labelled east-

ern Tibet, which is permissible for the reason that at least until

recent times, " eastern Tibet " was used in a very loose geographic

sense, and as often as not included localities which are now within

the Chinese provinces of Szechwan or Yunnan.

Upon initiating the present work it was determined to make a

praiseworth}'^ endeavor to reduce to a common plan of spelling the

names of all Chinese localities mentioned, but this good intention

was speedily abandoned. There are a number of different methods

of changing the spelling of Chinese names to conform to our exotic

ideas and one can never be sure which of these schemes was fol-

lowed by the writer of a label or an article. Hence it is obvious

that one can never be sure whether two slightly different names

refer to the same spot or to separate places, perhaps not given on

available maps. Clearly the only safe course at present, to avoid

still greater confusion, is to list all names exactly as stated on the

labels or in the literature, save in the case of well-known cities or

provinces, when the spelling may be made uniform.

As a geographic basis I have used the atlas, 1917 edition, of the

China Inland Mission, and when this failed me recourse was had

to numerous other maps and atlases. Unfortunately there seems to be

no good map of China which lakes into adequate account the moun-
tain ranges, and this fact renders extremely difficult a proper appre-

ciation of the zonal barriers existing in such mountainous Provinces

as Szechwan and Yunnan. Hence mistakes in the supposed ranges

of such forms as these barriers affect are at times unavoidable.

The material upon which this report is based comprises 2,106

specimens of 283 species and subspecies, all of them belonging to the

National Museum collections. These are mostly well-made skins

with skulls, but there is also a considerable number of spirit speci-

mens and a few skeletons. In addition there are sundry unlisted

specimens which it was impossible to identify for one reason or

another, such as odd skulls without locality, alcoholics of nestling

rodents, etc. The listed specimens belong to 9 orders and 31 families

as follows

:



MAMMALS FROM CHINA—HOWELL

Mammalia



4 PROCEEDINGS OF THE NATION"AL MUSEUM vol. 73

almost all of them from Fiikien. Much of the early material taken

by Mr. Sowerby and received nearly 20 j^ears ago was identified by
G. S. Miller, jr., not a few of them by means of comparisons which
he made with types in the British Museum, but advances made in our

knowledge of Chinese mammals since that time has necessitated the

reworking of this material.

Next in numerical importance are 205 mammals collected by F. R.

Wulsin on the National Geographic Society's Central China expedi-

tion and presented to the Museum by that organization. A number
of provinces are represented among this material but of outstanding

importance are his collections from Inner Mongolia and from the

Minshan Mountains of southern Kansu—both regions of exceptional

interest and otherwise unrepresented in the National collection.

Dr. David C. Graham, in the course of his missionary work, has

taken occasion to collect under the auspices of the Museum 178 speci-

mens of mammals, most of them being from the Province of

Szecjiwan. It has been his fortune to secure more than a fair shara

of extremely rare species, and his efforts have been of exceeding value.

Dr. W. L. Abbott has presented to the Museum 186 mammals col-

lected under his auspices by the late Charles M. Hoy. These are

almost exclusively from the neighborhood of Yochow, Hunan, a

district which is otherwise almost unrepresented in the National

collection.

Also donated by the National Geographic Society is a collection of

61 mammals secured by J. F. Rock, mostly in Yunnan, which in-

cludes many rare squirrels as well as some desirable carnivores.

To the generosity of W. W. Simpson, who was engaged for some
time in missionary work at TaocTiow, Kansu, the Museum is indebted

for 38 mammals, mostly from Kansu, among which are such desira-

ble items as gorals, stags, and an extremely rare bear.

Smaller but valuable collections have, in addition, been received

as follows: From S. F. Light, 16 mammals from Hainan and the

mainland adjacent; from C. B. Rickett, 12 mammals, mostly from
Fukien; from A. P. Jacot, 7 mammals from Shantung; and from
Canton Christian College museum, 5 mammals. This leaves 84 mam-
mals from miscellaneous sources. These include specimens in the

collection of C. Hart Merriam, material secured in exchange from
many institutions, and the odds and ends that have accumulated
throughout the years.

As a result of the present study, 18 species and subspecies have
been described as new by the writer, and one by G. S. Miller. In
addition, Miller, Lyon, Hollister, and Sowerby previously described

23 new forms based on this material, making a total of 42 new forms
that have been described from the Chinese mammals noAv in the col-

lection of the United States National Museum.
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Unfortunately Mr. Sowerby is the only one of the above collectors

who kept field records of anything more than the actual specimens

collected, and his notes regarding habits are only available for the

collections which he made in Shansi, Shensi, and a part of Kansu.

Many of these observations are included under their proper headings

in this report. Others have been included in his books, among which

arc Through Shen-kan, 1912; Fur and Feathers in North China,

1914; A Sportsman's Miscellany, 1917; and Sport and Science on the

Sino-Mongolian Frontier, 1918.

Order INSECTIVORA

Family TUPAIIDAE

Genus TUPAIA Raffles

TUPAIA BELANGERI CHINENSIS Anderson

'J upaid chincn.sis Anderson, Zool. Res. ^^'est. Yunuan, I'^TO, p. 129 (Ponsee,

Kakhyen Hills, western Yunnan, China).

Specimens.—Four, from the following localities in Yunnan : Yun-

iung, Tsaochiang, Likiang plain, and the fourth from an unknown
locality.

The coloration of three of these specimens is of an exceedingly

grayish cast, but that from Likiang is more ochraceous. Sufficient

Chinese examples of this genus are not yet available for an ade-

quate understanding of the geographic variation occurring. Un-
doubtedly there yet remain one or more forms to be described.

TUPAIA BELANGERI MODESTA J. A. Allen

Tupaia modesta J. A. Allen. Bull. Amcr. Mns. Nat. ITist.. vol. 22, 1906, p.

481 (Leimuiuion, Hainan, China).

Specimen.—One, from Kathek, Hainan.
This is a flat skin in poor condition but the skull is perfect.

Family ERINACEIDAE

Genus NEOTETRACUS Trouessart

NEOTETRACUS SINENSIS Troueesart

Neotetracus sinensis Trouessart, Ann. Mag. Nat. Hist., s( r. 8, vol. 4, 1909,

p. 390 (Tatsienlu, Szechwan, China).

Specimen.—One, from Homushu Pass, probably Szechwan.

This is the only specimen of this interesting genus in the National

collection. It was obtained b}^ exchange with the American Museum
of Natural History.
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Genus ERINACEUS Linnaeus

ERINACEUS AMURENSIS Schrcnck

Erinaccus amureufiis Schrenck, Reis. Amur-Lande, vol. 1, 1858, p. 10 (Amur,

Siberia).

Spechnen.—One, from 60 miles southwest of Kirin, Manchuria.

The hedgehogs of this region remain properly to be worked out.

E. orientalis and iLSwriensis are of the ewopeaU'S type of marking,

while chinensis resembles, and is probably the same as, dealbatus.

E. koreomus, which is doubtfully valid, is said to have the shoulders

white. Differences in the claws, as given by Lonnberg (1922), are

probably not trustworthy. Finally Jcorecmus is said to have the dor-

sum much darker than typical ainurensis^ and undoubtedly darker

than the present specimen. On the whole, the coloration of this

Kirin skin is much like specimens of hanensis from Hunan, but the

skull is smaller, with the bullae weaker and lower.

ERINACEUS DEALBATUS Swinhoe

Erinaceus dealbatus Swinhoe, Proc. Zool. Soc. London, 1870, p. 450 (Peking,

Chihli, China).

Specimens.—Two, from Tientsin, Chihli.

One of these specimens is an immature with all spines virtually

white, so that one suspects it maj' be a partial albino.

ERINACEUS HANENSIS Matschie

Erinaceus hanesls Matschie, Wissens. Erg. Exped. Filchner China und Tihet.

vol. 1, pt. 1, 1908, p. 138 (Hankow, Hupeh, China).

Specimens.—Five skins and six skulls: two from Shanghai,
Kiangsu; one from Ningpo, Chekiang; and two, with additional

skull, from Yochow, Hunan.
The Hunan specimens are presumed to be typical of hanen.ils,

which seems to be a valid race. The wholly white spines are rather

numerous and the darker ones are quite brown, but paler than in

examples from nearer the coast, which are without measurements.

Genus HEMIECHINUS Fitzinger

HEMIECHINUS ALBULUS ALASCHANICUS Satunin

Hemiechinus albulns alaschanious Satunin, Ann. Mus. Zool. St. Peter.sb., vol.

11, 1906, p. 181 (Alashan, Mongolian-Kansu border, China).

Specimens.—Four, from northwest of Ninghsia, Kansu.

These examples are from near the type locality. As the describer

states, they are paler than typicus, the silky hairs of the underparts

being virtually pure white. The skull is also smaller and narrower

and the premaxillary tips extend farther caudad. This race is larger
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than minor and the concavity of the postglenoid process extends onto

the mastoid in a fashion that is not found in that form. The species

miodon is evidently entirely distinct.

Family TALPIDAE

Genus UROPSILUS Milne-Edwards

UROPSILUS SORICIPES Milne-Edwards

Uropsilus soricipes Milne-Edwards, Nouv. Art-h. Mns., 1871. p. 92 (Mupiiig,

Szechwan, China).

Specimen.—One, from Taochow, the province given as Szechwan,

but I know of no locality of this name save in Kansu.

In recording Zappey's specimens, G. M. Allen (1912) called at-

tention to the great dental variation shown by this series of insecti-

vores, indicating that this covered the characters of the genus Rhyn-

chonax Thomas. Later (1923), however, he recognized this as a

valid genus. The single specimen before me was one of the Zappey

series and it has 18 teeth in the upper series and the same number
below, the former agreeing with Uropsilus, and the latter with

Rhynchonax (rather than NasUlus). Until some one has access to

sufficient material to settle the moot points involved. I prefer to

adopt a conservative attitude.

Genus MOGERA Pomel

MOGERA LATOUCHEI Thomas

Mogera lalouchci Thomas, Proc. Zool. Soc. Londou, 1907, p. 463 (Kuatuu,

Fukien, China).

Specimens.—Two; from Kuatun, Fukien, and Tseogiakeo, Szech-

wan.

In the above topotype the first upper premolar is a trifle longer

than the second—not shorter as stated by Thomas. The skull of the

Szechwan specimen has a broader interpterygoid and smaller bullae,

and it seems likely that when an adequate series is available separa-

tion will prove desirable.

MOGERA ROBUSTA (Nehring)

Talpa robusta Nehrixg, Sitz.-Berich. Gesellseh, Naturf. Freunde, 1891, p. 95

(Vladivostok, Siberia )

.

Specimen.—One, from Fengtien, Manchuria.

This specimen lacks a skull but comparison of its fore feet with
those of coreana leaves little doubt as to its identity.

MOGERA COREANA Thomas

Mogera coreana Thomas, Proc. Zool. Soc. London, 1907. p. 463 (65 miles north-

east of Seoul, Korea )

.

Specimens.—Four, from Fusan, Korea.
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Genus SCAPTOCHIRUS Milne-Edwards

SCAPTOCHIRUS GILLIESI Thomas

Scaptochirus gttliesi Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 5, 1910, j). 350

(Hotsin, Shansi, China).

Speciinens.—Six: 1 from Yulingfu, Shensi; 1 from Taiyuanfu,

Shansi; and 4 from 20 miles west of Ningwufu, Shansi,

One of these is especially pale and so old that most of the enamel is

worn from the teeth.

SCAPTOCHIRUS LEPTURUS (Thomas)

Talpa Icptura Thomas, Ann. Mag. Nat. Hist., ser. 5. vol. 7, 1881, p. 470
(Peking, Chihli, China).

Spechnen.—One skull from Heisui, Manchuria.

The skin of this specimen i^ missing and as the skull is apparently

somewhat immature, identity can be but provisional.

Genus SCAPANULUS Thomas

SCAPANULUS OWENI Thomas

Scapamtlus otoeni Thomas, Ann. Mag. Nat. Hist., ser. 8, vo]. 10, 1912, p. 397

(23 mile.s east of Taochow, Kans^u. China).

Specimen.—One from Archuen, Minshan Mountains, Kansu.
This specimen matches the description of this species in all par-

ticulars.

Family SORICIDAE

Genus SOREX Linnaeus

SOREX ANNEXUS Thomas

Sorex annexus Thomas, Proc. Zool. Sec. London, 1906. p. 859 (Mingyong, 110

miles southeast of Seoul, Korea).

Speeimen.—One from the Sungaree River, Manchuria.

SOREX BEDFORDIAE BEDFORDIAE Thomas

Horev bedfordiae Thomas, Abst. Proc. Zool. Soc. London, No. 90, 1911, p. 3

(Mt. Omei, Szechwan, China).

Specimen.—One from Washan, Szechwan,

This is a poor sl^in without measurements and the skull is damaged,

so that an exact determination is impossible. But in coloration and
dental characters it agrees with hedfo?'diae.

Genus BLARINELLA Thomas

BLARINELLA WARDI Thomas

Blarinella wardi Thoaias, Ann. Mag. Nat. Hist., ser. 8, vol. 15, 1915, p. 336
(Hpimaw^, Upper Burma).

Specimen.—One from the Likiang Mountains, Yunnan.
This specimen, obtained in exchange from the American Museum,

is the only representative of its genus in the national collection, and
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G. M. Allen's original identification is accepted without comment.

It may be mentioned, however, that Cabrera (1925) was mistaken

in assigning as a generic character the presence upon the anterior

mandibular incisor of but one denticle, for the dorsal border of this

tooth is serrated.

Genus SUNCUS Ehrenberg

SUNCUS MYOSURUS (Pallas)

(iorex myosurm Pallas, Acta Acad. Petrop., vol. 10, 1785, p. 327.

Speciinens.—Twenty-seven from the following localities in Fukien

:

Foochow, 8; Futsing (30 miles south of Foochow), 13; 70 miles

southwest of Yenpingfu, 4 ; Kulingsu Island, near Amoy, 2, including

one spirit specimen.

This is the '' Paehyura mur'ma " of authors, but J. A. Allen (1906)

called attention to the fact that this specific name of Linnaeus' is not

determinable among the several species of large shrews inhabiting

Java. In searching for a name recourse was then had to albtnus

Blyth as listed as a subspecies of indicus by Cabrera (1925). This

proves, however, to be no name, for Blyth merely stated that an

albino was secured at Amoy. I therefore follow Cabrera (1922) in

using the name Tnyosunis for the Chinese animal. This course, not-

withstanding, can be merely tentative until a revision of the Asiatic

mainland forms of musk-shrew has been undertaken.

The skin from Kulingsu Island is a partial " albino," lacking black

pigment and thus being entirely buffy. The spirit specimen from

the latter locality, after the pelage had been dried, proved to be

browner than mainland examples but it is extremely unlikely that

there is a distinct race of such a wide-ranging species upon this small

island so close to the mainland.

Genus CROCIDURA Wagler

CROCIDURA ATTENUATA ATTENUATA Milne-Edwards

Crocidura atteiiuafa Milne-Edwabds, Nouv. Arch. ISIus., 1871, p. 91 (Muniujr.

Sizechwan, China).

Specimens.—Five; two from Yochow, Hunan; and three, includ-

ing two in spirits, from Suifu, Szechwan.
It is assumed that the Hunan skins are fairly typical. At any

rate they differ from giisea in having the hind foot a trifle longer

and in being slightly less gray, or browner. The Suifu skin was
made up from a shrunken, salted pelt, and its skull is broken, so

little can be told about it.

CEOCmURA ATTENUATA GRISEA A. B. Howell

Crocidura grisea A. B. Howexl, Proe. Biol. Soc. Wash., vol. 39, 1926, p. 137

(75 miles southwest of Yenp ngfu. Fukien, China).
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Specimens.—Four, from the following localities in Fukien; 70

and 75 miles southwest of Yenpingfu, 3 (including the type) ; and

Kuliang, near Foochow, 1.

A typographical error in the original description gave the maxil-

lary tooth row of the type as 6.5 instead of 8 mm.

CROCIDURA COREAE Thomas

Crocidura coreae Thomas, Proc. Zool. Soc. London. 1907. p. 860 (Mingjong,

]10 miles southeast of Seoul, Korea).

Spec-imens.—Six: 3 from 5 miles south of Taiyuanfu, Shansi;

and 3 in spirits from Fusan, Korea.

The three skins seem to be fairly typical of this palish, gray-browri

species with whitish belly and bicolored tail—the only small white-

footed Crocidura of this part of China. The only Fusan skull that

has been removed and cleaned differs from the Shansi examples

only in points which are believed to be of minor importance ; but the

pelage is so faded after its immersion in the preservative for 40 years

that the present color signifies nothing.

CROCIDURA DRACULA GRISCESCENS A. B. Howell

Vrocidiiia (/riscescens A. B. Howell, Journ. Mamm., vol. 9, 1928, p. 60

(Kuatuu, Fukien, China).

Specimens.—Two, the type and a topotype.

This is undoubtedly a small, browner, eastern race of dracula., as

already mentioned.

CROCroURA LASIURA Hodgson

Crocidura lasiura Hodgson, Ann. Ma?'. Nat. Hist., ser. 6, vol. 5, 1890, p. 31

(Ussuri River, Manchuria).

Specimens.—Five; four from the Sungaree River. Manchuria,

and a skull only from Fusan, Korea.

The above skins of this large, dark, rather sbcut-tailed species

are in summer pelage. One of the males is unusually large, measur-

ing 10-J: (head and body) by 48 bj^ 16.5 mm.

CROCmURA RAPAX G. M. Allen

Crocidura raiiav G. M. Allen, Amer. Mus. Nov., No. 100. 1923, p. 9 (Ying-

pankai, Mekong River, southern Yunnan, China).

Specimens.—Five, from Yochow, Hunan.
These apparently are i^erfectly typical.

CROCIDURA SHANTUNGENSIS MUler

Crocidura shantunffensis Miller, Proc. Biol. Soc. Wash., vol. 14, 1901, p. 158

(Chimeh, Shantung, China).

Specimen.—One, the type.
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Genus ANOUROSOREX Milne-Edwards

ANOUROSOREX SQUAMIPES SQUAMIPES MUne-Edwards

Anourosorex squamipes Milne-Edwakds, Comptes Rendus Acad. Sci. Paris,

vol. 70, 1870, p. 341 (Szechwan and Tibet).

/Specimens.—Nine; 2 from Wanshan, and 7, including 3 in spirits,

from Suifu, both in Szechwan.

The Suifu skins are in rather harsh pelage and lack brown cheek

marks, but G. M. Allen has kindly compared them with the good

series of this genus in the Museum of Comparative Zoology and

pronounced them as belonging to the typical race.

Genus CHIMARROGALE Anderson

CHIMARROGALE HIMALAYICA (Gray)

Croffnopun liitHalanieus OkaV, Aim. Mag. Nat. Hist., vol. 10, 1842, p. 261.

/Specimen.—One from the Likiang Mountains at 10,000 feet,

Yunnan.

This animal is evidently extremely rare in China.

Order CHIROPTERA
Family EMBALLONURIDAE

Genus TAPHOZOUS Geoffroy

TAPHOZOUS SOLIFER HoUister

Taphozoiiff solifer Hollistetj, Proc. Biol. Soc. V\'asli.. vol. 26. 1913. p. 157 (near

Peking, Cbihli, China).

/Specimens.—Nine, including the type, from the type locality.

Family RHINOLOPHIDAE

Genus RHINOLOPHUS Lacepede

RHINOLOPHUS BLYTHI CALffiUS G. M. Allen

Rhinolophus blythi calidiis G. M. Allex, Anier. Mus. Nov.. No. 85, 1923. p. 1

(Yenpingfu, Fukien, China).

/Specimens.—Seventeen from the foliovving localities in Fukien:

Yenpingfu 15 and Futsing 2.

The topotypes are in perfect accord with the measurements given

by the describer. Those in spirits are very similar to European
examples of R. hipposideros save that the metacarpal formula is

different, and in the Fukien bats the border of the ear is less sharply

concave, the horseshoe is a trifle larger, sella broader and lancet high

and much wider. The skull differences are very slight, the chief one

being the broader interorbital.
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RHINOLOPHUS BLYTHI SZECHWANUS Anderson

[Rhinolophus] [blythi] szechuHttins Anderson, Aim. Mag. Nat. Hist., ser. 9,

vol. 2, 1918, p. 377 (Chuuking, Szeohwaii, China).

Specimens.—Seven in spirits from Suifu, Szechwan.

I am not entirely convinced that this disposition of the above mate-

rial is correct, but no other course is practicable at present. They
clearly have no close affinity with the macrotis or Mjtfosideros groups.

From Fukien examples of R. l>. calidus they differ in longer forearm

(average 41.8 mm.), broader horseshoe, higher sella, and appreciably

larger foot and thumb. The skulls are virtually indistinguishable.

KHINOLOPHUS ROUXI SINICUS Anderson

Bhinoloj)hus 7ouxi sinicus Andeeson, Proc. Zool. Soc. London, 1905, p. 98

(Chintah, Anhwei, China).

/Specimens.—Forty-one from the following localities in Fukien

:

Yenpingfu, 40, including 25 in spirits; 1 from Foochow in spirits.

On the whole the above specimens are nearest this race, although

there are some variations, as longer tail. The skull of the Foochow
example does not seem to be typical, but as it was removed from

the alcoholic and is in bad condition, little can be told from it.

RmNOLOPHUS AFFINIS MACRURUS Anderson

Rhinolophus affinis mucrurus Anderson, Troc. Zool. Soc. Lonilon. 1905, p. 103

(Tabo, Karennee, Burma, India).

Speci77iens.—Six, including one in spirits, from Yenpingfu, Fukien.

The phalangeal formula peaces these skins with the af/lnis rather

than the pearsoni group. It seems likely that the Chinese animals

will eventually prove to be distinct, but for the present, on the basis

of mea.surements given bj^ Anderson, the Fukien material must be

referred to this race rather than to himalayanus.

Family HIPPOSIDERIDAE

Genus HIPPOSIDEROS Gray

HIPPOSIDEROS GENTILIS SINENSIS Anderson

(Hipposideros) g{entilis) sinensis Anderson, Ann. Mag. Nat. Hist., ser. 9.

vol. 2, 1918, p. 380 (Foochow, Fukien, China).

Specimens.—Fifteen, including five in spirits, from Yenpingfu,

Fukien.

Anderson's terse characterization of this race is anything but satis-

factory, but sinetisis is the only sma]l member of this gemis to have

been described from China.
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HIPPOSIDEROS PKATTI Thomas

H'lppoHlderos pratti Thomas, Ann. Mag. Nat. Hist, ser. 6, vol. 7, 1891, p. 527

(Kiathig, Szechwan, China).

Speametus.—Thirty : 11 from Changshowkai, Hunan ; 1 skull floni

Futsing, and 19 from Yenpingfu, Fukien.

The Hunan examples are a trifle smaller than those from Fukien.

Two of them are considerably more sooty than any in the series from

farther east. It is interesting to find that this fine species occurs near

the coast of China. Thomas' description was evidently based upon a

single spirit specimen; hence, no reliable color characters could then

be offered, and no skull characters were given. In view of these facts

it is at present impossible to differentiate subspecifically these coast

specimens, although it is not improbable that such a course may prove

desirable in the future. Average measurements of 14 females and 1

male are: Head and bodj'^, 99.4; forearm, 88.5; shanlc, 34.3; tail, 58.3;

ear, 33.3; foot, 20; thumb, 11.8; length of skull, 32.6; palatal lengtli,

4.6; pterygoid width, 4.6; and narial width, 6.5 mm. The averages

of metacarpal length for several specimens are: second, 66.2; third,

63 : and fourth, 63 mm.
Superficially the present series of skins might easily be mistaken

for sivinhoil, but further examination discloses many fundamental

differences. The character that at once distinguishes pratti from any
other bat of this genus now known is the form of the skin folds upon
either side of the nasal sac. In dried skins these are not so apparent,

but they serve to identify spirit specimens at a glance. This species

evidently does not belong to the mmiiger group, but both because of

the superficial resemblance which it bears to the latter and their

occurrence not only in the same locality but evidently in the same
caves, it seems advisable to offer comparisons.

In describing p'^atti Thomas stated that in size it is exceeded by
only three members of the genus. But the type is a female that is

smaller than any of those at hand. These coast examples are, then,

close to the maximum size for the genus and are larger in head-and-

body length than swinhoii. In comparison with the last-mentioned.

pratti is slightly larger, with shorter forearm and shank, much
longer foot and thumb, and broader ear. In the skull the frontal

de<;livity is concave instead of being almost straight, the rostrum and
narial openings are much broader and the rostral borders diverge

instead of being parallel as in swinhoii. The palate is shorter, inter-

pterygoid width greater, width of basisphenoid less, and si3henoidal

foramina larger, these being conspicuous in ventral view instead of

almost hidden as in sirinhoii. H. pratti as represented shows indi-

cations of being a dichromatic species, for two of the skins are in a

sooty grayish phase and there is one quite as bright reddish as anv
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specimen of swinhaii/ but the remainder are intermediate in tone.

The hairs of the head and shoulders of jyintti almost entirely lack the

darker tips to the hairs such as occur over the remainder of the

body, thus rendering the specimens lighter anteriorly. This is so to

a considerably greater degree than in swlnhoil. The nasal details of

the spirit specimens are substantially as given by Thomas. They are

not, however, more pronounced in the single male alcoholic than in

the females, as might be inferred to be the case.

HIPPOSIDEROS ARMIGER ARMIGER (Hodgson)

Rhinolphiis) armiger Hodgson, Jouru. Asiastic Soc Bengal, vol. 4, 1835, p.

699 (central region of Nepal, India),

Specimens.—Seven: from Kiating, 1, Suifu, 1, and Hwangtsaopa,

1, all in Szechwan ; and from Changshowkai, Hunan, 4.

The specimen from Hwangtsaopa is as small as any swinhoii but

is identified on geographic grounds,

HIPPOSIDEROS ARMIGER SWINHOII (Peters)

Phyllorhina srcinhoii Peters, Proc, Zool. Soc, London, 1870, p. 616 (Amoy,
Fukien, China).

Specitnens.—Twenty-three, including 9 in spirits, from Yen-
pingfu, Fukien,

For comparison with pratti average measurements of 14 females

are given as follows: Length of head and body, 96.6; forearm, 93;

shank, 39; tail, 59; ear, 33.5; foot. 16.9; thumb, 9.9; length of skull,

31.8; palatal length, 5,4; pterygoid width, 3,5; and narial width,

5,1 mm,
Andersen did not recognize the race swinhoii^ but with access ap-

parently to a larger series of skins G. M, Allen (1923) considered it

to be a valid form, based on brighter color, typifying the coastal rep-

resentative of the armiger group. The specimens before me do not

altogether bear out this statement. It is true that some of the Fukien

skins are much brighter than are four from Hunan, but definite di-

chromatism is indicated and six of the lot from the former province

are smoky gray, while four may be said to be intermediate, A dif-

ference is found in the ground color of the pelage, however, which is

paler and more buify in four Hunan skins than in any of those from

Fukien; and the former are appreciably larger, both in body and

skull.

It may be mentioned that judging from the rather scanty repre-

sentation of bats of the H. diadema group in the national collection,

races of H. armiger appear to differ in having the border of the

bony palate definitely V instead of U shaped, and in having the bor-

ders of the basisphenoid and basioccipital parallel.
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Genus COELOPS Blyth

COELOPS INFLATA Miller

Coelops inflata Miller, Proc. Biol. Soc. Wash., vol. 41. 1928, p. 85 (near Yeu-

pingfu, Fukien, China).

/Specimen.—One, the type.

Family VESPERTILIONIDAE

Genus MYOTIS Kaup

MYOTIS CHINENSIS LUCTUOSUS G. M, Allen

Myotis cliinensi-'i luctnosus G. M. Alien, Amer. IMus. Nov., No. 85, 1923, p. 5

(Wanhsien, Szechwan, China).

Specimens.—Seven: Yenpingfu, Fukien, 1; Hwangtsaopa, Kei-

chow, 1; and Changshowkai, Hunan, 5.

These all confoiin to the characters mentioned in the original

description.

MYOTIS DAVIDII (Peters)

Vespertilio davidii Petteks, Monatsb, Akad. Wissensch. Berlin, 1869, p. 402

(Peking, Chihli, China).

Specimen.—One from Hsinlingshan, Chihli,

This bat is very like M. dauhentonii but is a trifle darker and the

second premolar, both above and below, is internal and excessively

crowded.

MYOTIS FORMOSUS (Hodgson)

Vespertilio formosus Hodgson, Journ. Asiatic Soc. Bengal, vol. 4, 1835, p. 700

(Formosa).

The mainland bat of this rufous and black type has been described

under the name nifo-nlger Tomes, but I believe that the validity of

the latter has not been satisfactorily established. The National Mu-
seum has two alcoholics from Formosa and in comparison with these

the characters of the ear, which Tomes ascribed to the Chinese ani-

mal, are not discernable.

MYOTIS HIRSUTUS A. B. Howell

Myotis hirsuftis A. IJ. Howhll, Proc. Biol. Soc. Wash., vol. 39, 1926, p. 139

(near Yeiipiugfu, Fukien, China.)

Specimens.—Thirteen, including the type, from Yenpingfu.

This seems to be the Chinese representative of the European
Myotis capaccimi and the relationship may ultimately in-ove to be

only subspecific. Average measurements of 12 specimens are as fol-

lows: Length of head and body, 48; tail, 39; ear, 15; forearm, 39;

thumb, 6.8; shank. 15.1; foot, 10.4; total length of skull, 15.1;
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palatal length. 6.6; mastoid width, 7.5; and maxillary tooth row,

6.7 mm.
MYOTIS IKONNIKOVI Ognev

Myotia Ikonmkovi Ognev, Anu. Mus. Zool. Acad. Imp. Sci. St. Petersb., vol.

16, 1911 (1912), p. 477 (Evseevka, Piiamur Govt., Siberia).

/Specimen.—One from Imienpo, Kirin, Manchuria.

As cranial characters were not given in the original description

of this form identification must be tentative; but the dimensions

are smaller (forearm 31 mm.) than gj'acllis or any other bat which

it might possibly be. It is darker as well as smaller than M. mysta-

cinus and its skull is a smaller replica of the latter.

MYOTIS SOWERBYI A. B. Howell

Myotis so-werhyi A. B. Howell, Proc. Biol. See. Wash., vol. 39, 1926, p. 138

(near Tenpingfu, Fukien, China).

Specimens.—Fifty-four : 1 from Foochow and the remainder (with

the type), including 38 in spirits, from near Yenpingfu, Fukien.

As indicated in the original description, this bat shows considerable

resemblance to M. mystacinus of Europe but differs chiefly in the

small size of the lower incisor and large size of the first lower pre-

molar. Average measurements of 2 male and 13 female t6potypes

are as follows: Length of head and body, 41.3; tail, 38.6; ear, 12.3;

forearm, 34.8; thumb, 5.8; shank, 15; foot, 7.9; total length of skull,

13.2; palatal length, 5.5; mastoid width, 6.8; and maxillary tooth row,

6.7 mm.

Genus PIPISTRELLUS Kaup

PIPISTRELLUS TRALATIXroS PUMILOroES (Tomes)

Scotoj)hUus pumiloides Tomes, Proc. Zool. Soc. London, 1857, p. 51 (China).

/Speci'?ne7is.—Twenty-three : Shanghai, Kiangsu, 2 ; 70 miles south-

west of Yenpingfu, Fukien, 2; Kachek, Hainan, 4; and Yochow,

Hunan, 15.

In determining the south China pipistrelles I was glad to avail

myself of the advice of G. M. Allen. He refers those of the traJatitius

type to this race and considers that the Hunan material varies to-

ward abrmnus. The smaller upper premolar is crowded and not

visible from the side. Attention may be called to the error made by

J. A. Allen (1906) in recording two species of Myotis from the island

of Hainan, for his " Myotis abrmnus,''^ included in his list on Swin-

lioes' authority, is clearly a Pipistrellibs. It Avas merely an over-

sight, for he compares his P. portetisis with Pipistrellm abramus.
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PIPISTRELLUS TRALATITIUS ABRAMUS (Teraminck)

VcispertUio abroinus Temminck. Monog. Mainm., vol. 2, 1835, p. 232 (Japau).

jSpecim.ens.—Se\en : 5 from Tientsin and 2 from Peking, Chihli.

The variation, especially in the skull, in typical material from

Japan is very great, and the north China pipistrelles of this type

evidently fall well within this range.

PIPISTRELLUS PULVERATUS (Peters)

Vesperugo pulveratus Peteks, Proc. Zool. Soc. London, 1870, p. GIS (Araoy,

Fukien, China).

/Specimens.—Eighteen: Pingkiang, Hunan, 17; and Suifu,

Szechwan, 1.

Both sexes of this grizzled, blackish pipistrelle are represented.

The forearm length of males is close to 33 and of females 36 mm.
The Suifu specimen can be identified only approximately, as there

are no measurements and the forearms and skull are both broken.

PIPISTRELLUS species

There are at hand eight Chinese specimens of this genus which are

not determinable at present. One, from Kuyuanchow, Kansu, is

somewhat of the P. savii type, although the skull is smaller. The
small upper premolar is very slender, long, and crowded, and it has

been suggested to me that this may be an unusually persistent milk

tooth, and that in reality it represents a very small species of Epte-

6-t'ous. It does not resemble any milk tooth of the latter genus that

I have examined and it hardly seems likely that such a milk tooth

would persist equally on both sides of an adult bat; and there is

nothing about the skin to indicate that it is not a pipistrelle. On
the other hand, with the present dearth of Siberian material, I am
unwilling to risk a specific identification of such a questionable

specimen.

The remaining seven specimens are of small pipistrelles with fore-

arm about 30 mm. or less. Four of them are spirit specimens and
the fifth is a poor skin with imperfect skull. Of the two good speci-

jnens one seems unquestionably to represent a very dark sooty, rather

than brownish, race of P. pipistrellus, but there is no name available,

with description to fit. and it, of course, should not receive a new
name on the basis of a single specimen. The other specimen is a

slightly larger but equally sooty animal (forearm 30.5 mm.) with

larger skull and small premolar internal to the tooth row. It is

evidently of the P. coronmndra type, but the lack of comparative
material cuts short further inquiry.

21776—29 2
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Genus NYCTALUS Lesson

NYCTALUS MAXIMUS AVIATOR Thomas

Nyctalus maximuft aviator Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 8, 1911,

p. 380 (Tokyo, Iloudo, Japan).

Specimens.—Four in spirits from Fusan, Korea,

These examples are evidently indistinguishable from typical.

NYCTALUS NOCTULA SINENSIS (Peters)

Vesperus sinensin Peters, Monatsb. Akad. Wissensch. Berlin (1880), 1881,

p. 258 (Peking, Chihli, China).

Specimen.—One in spirits from Hunan.

Comparative material is lacking but it is likely that the present

example, of the noctula type, is closer to sdnensis than to labiata of

Nepal. Externally it is very close to typical European noctida but

the skull is somewhat smaller.

NYCTALUS species

Specwiens.—Two from Mount Omei, Szechwan.

These comprise an immature and a newborn yoimg. The former

is at an indeterminate stage of growth and the skull is imperfect, but

it seems to belong to a smaller form than noctulu and possibly

represents an Asiatic race of leisleri.

Genus EPTESICUS Rafinesque

EPTESICUS SEROTINUS FALLENS Miller

Eptesicus serotinus pallens Miller. Proc. Biol. Soc. Wash., vol. 24, 1911,

p. 53 (Chengyuanhsien, Kansu, China).

Specime7is.—Seventeen : Cheng^'uanhsien, Kansu, 1 (the type);

Kuyuanchow, Kansu, 1; Haishuisan, 1, and 80 miles south of

Yenanfu, Shensi, 2; Tientsin, Chihli, 2; and Tsingtao, Shantung, 10.

All but one of the Shantung specimens are juveniles. This one

and the Chihli examples are somewhat darker below than typical

pallens, but may be so allocated for the present.

EPTESICUS SEROTINUS subspecies

Specimens.—Six : Changshowkai, Hunan, 5 ; and one from Suyki,

whose province is unknown—possibly Fukien.

Four of the Hunan specimens are alcoholics. The other two can

not be referred to pallens, for they are quite dark, with a different

quality of coloration, and the skull—especially that to the Hunan
skin—is. narrow and rather small. Evidently they are not ander-

soni, nor can they be called typical serotinus. Without additional
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specimens it would be unjustifiable to separate them and it is better

for the present to leave them unnamed.

Genus VESPERTILIO Linnaeus

VESPERTILIO MURINUS MURINUS Linnaeus

(Vcspertilio) murinus Linnaeus, Sysf. Nat., vol. 1, ed. 10, 1758, p. 32

( Sweden )

.

/Specimen's.—Two : 120 miles north of Sansing, Manchuria, 1 ; and

85 miles north of Lanchow, Kansu, 1.

These are indistinguishable from the limited number of European

specimens at hand.

VESPERTILIO MURINUS SUPERANS Thomas

Venpertilio murinus superans Thomas, Proc. Zool. Soc. London, 1S98, p. 770

(Sesalin, Ichang, Hupeli, China).

Specimens.—Six : Yochow, Hunan, 4 ; Tientsin, Chihli, 1 ; eastern

China, 1.

These skins are but very slightly larger than true murinus, but

the skulls are readily distinguishable by their size, greatest length

being about 17 mm.

Genus SCOTOMANES Dobson

SCOTOMANES ORNATUS SINENSIS Thomas

Scotomdiies ornatus sinensis Thomas. .Tourn. Bombay Nat. Hist. Soc., vol. 27,

1921, p. 772 (Kuatun, Fukieu, China).

Spec'mien.—Three from 50 miles southeast of Yochow, Hunan.
These specimens are the only representatives of the genus in the

national collection.

Genus PACHYOTUS Gray

PACHYOTUS KUHLII INSULARIS (J. A. Allen)

Scotophilus kuhlii insularis J. A. Allen, Bull. Amer. Mus. Nat. Hist., toI. 22,

1906, p. 485 (Rintoi, or Rinsui, Hainan, China).

Specimens.—Two in spirits from Amoy Island, Fukien, and Ka-

chek, Hainan.

The virtual topotype from Hainan appears to agree in every par-

ticular with the original description, and the Fukien example is

indistinguishable except for being somewhat paler, possibly from

the action of the preservative.

Genus PLECOTUS Geoffrey

PLECOTUS SACRIMONTIS G. M. Allen

Plecotus sacrimoutis G. M. Allen, Bull. Mus. Comp. Zool., vol. .52, 1908. p. 50

(Mt. Fuji, Japan).

Specimens.—Nine from Wutingshan, Chihli.
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This series clearly belongs with sacnmontis rather than ai'iel., but

in the absence of typical material the exact amount of variation from

the former is unknown.

PLECOTUS ARIEL Thomas

PlccGtus ariel Thomas, Abst. Proc. Zool. Soc. Loncl-'ii, 1911, p. 3 (Tatsienlu,

Szechwan, China).

Specimen.—One in spirits from Sining, Kansu.

Genus MINIOPTERUS Bonaparte

MINIOPTEKUS SCHREIBEKSI PARVIPES G. M. Allen

Minioptcrus schrcibersl parvtpcs G. M. Alles, Anier. Mas. Nov., No. 85, 1923,

p. 7 (Yenpit)gfu, Fukien, China).

Specimens.—-Eighteen, from the following Fukien localities: 17.,

including one in spirits, from near Yenpingfu, and one from 70 miles

soutliwest of the same place.

The specimen from the last-mentioned locality is extremely dark

—

in fact, to such an extent that it stands in considerable contrast to

the other skins of the series. The skull is a shade larger than any
of the others as well. These are the only differences, however, and
it seems that the only sensible thing to do is to pronounce it an
extremely large, dark old male of this race. The remainder of the

series is entirely uniform. Compared to the typical race of Europe,

parvipes is slightly larger, especially the forearm, but the foot is no
smaller. It is also much darker and more sooty, and the skull

averages larger.

Genus MURIlNfA Dobson

MURINA AURATA Milne-Edwards

Marina aumta Milne-Edwabds, Rech. Mamm., 1872, p. 250 (Tibet).

Specimen.—One from the Likiang Mountains, Yunnai).

This specimen is without collector's measurements, but t!ie foreaiiu

has a length of 29 mm.

MURINA HUTTONI FUSCUS Sowcrby

Murina, hnttmii fuscua Sowerby, Journ. Manun., vol. 3, 1922, p. 46 (luiienpo

area, Manchuria).

Specimen.—One, the type.

It is questionable whether this form should not stand as a full

species.

Order CARNIVORA
Family URSIDAE

As a basis for identifying Chinese bears one naturally follows the

paper by Sowerb}',^ the conclusions in which are eminently sound.

' .Jomii., Mamm., vol. 1, 1920, p. 213-28i
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Genus SELENARCTOS Heude

SELENARCTOS THIBETANUS MUPINENSIS Heude

Selenarctos mupincnsis Hevdk, Mems. Hist. Nat. Emp. Ohinois, vol. 5, lliOl,

p. 2 (Muping, Szeehwan. China).

Specifnen.—One from Siiifu, Szechwan.

This skin and skull is of a cub so young that it can be allocalod

^:oiely on geographic grounds, following the supposition that this is

really the race ot" southern Szechwan and tnachneilli the one of the

more arid northern part of the province.

SELENARCTOS THIBETANUS WULSINI A. B. Howell

Selenarctos thibetanns imlsini A. B. Howell, Pror. Biol. Knr. Wash., vol. 41,

1928, p. 115 (Eastern Tombs area, Chihli, China).

Specimen.—Four, the type and three topotypes.

I understand that the forests to the east of Peking are rapidly

being destroyed. As it is probable that the present race of the black

bear is confined to this district it is not unlikely that it will soon be

exterminated.

SELENARCTOS THIBETANUS U3SURICUS Heude

Selenarctos ussurictis Heude, Mems. Hist. Nat. Emp. Chlnoi."?, vol. 5, 1901, p. 2

<Ussuri, eastern Manchuria).

Specimens.—Two from the region of Imienpo, Manchuria.

These are a fine pair of adult skulls but only that of the female is

accompanied by a skin. The latter specimen is the one upon whii^'h

Sowerby (1920) based a description of this race.

Genus URSUS Linnaeus

SoAverby, in his review of the bears of eastern Asia (1920), lists

the species of cave bear or grizzly type under the generic name
Spelaeus. While the latter is convenient for the purpose of designat-

ing group characters of subgeneric degree, I regard it as undesirable

to accord it full generic standing. Both of the only two specimens

of Chinese broAvn bears available arc of this rather than of the arcto^

type.

URSUS CAVIFRONS (Heude)

Melanarctos cavifron-s Hetjde, Mems. Hist. Nat. Emp. Chinois, vol. 5, 1901, p.

1 (Tsitsihar, northwest Manchuria).

Specimen.—One from the district of Imienpo, Manchuria.

Ognev (1924) called the Manchurian bear of this group mandchun-
cus Heude, but Sowerby (1920), after examining Heude's t3''pes, de-

termined that the latter name applies to the local race of arctos- This

immense Imienpo male is described by Sowerby and skull measure-
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irieiits are given. The last maxillary molar measures 43 mm. in

length and 21.4 in width.

URSUS LEUCONYX Seyertzow

Ursns- leuconi/x Husvkht'/.o'w. Naoh. Gesellseh. Moscou. vol. S. 1873. p. 79 (Altai

region, Siberia).

Specimen.—One from near Taoehow, Kansu.

There is nothing in the original description which indubitably

places this species in the cave-bear rather than the arctos group.

Sowerb}^ (1920) assumed that it b'elonged in the former because of

its light-colored claws. In this he was probably correct and his lead

in this respect should be followed for the present. Another nomen-
L-latural possibility is haikalensis Ognev, which seems to belong to the

JSpelaeus group rather than to arctos, as the describer stated. Its

[ype locality is apparently the Irkutsk part of the Sajan Mountains

south of Lake Baikal, and it seems likely that it will prove to be

sjmonyuious with Jevconyw. The present specimen is a juvenile but

a very large race is indicated and the last upper molar has a length

of 40 mm. Although unsatisfactorily comparable, there are ap-

parently no important differences between this skull and one from
south of Irkutsk that are not attributable to age. There are indicated,

however, external differences that are believed to be of subspecific

"significance, but because of the tender age of this single example and
ignorance of the juvenal pelage of undoubted leuconyx, I do not feel

justified in making it the basis of a new name. U. leuconyx is said to

have white claws while those of the Kansu skin are rather dark horn

color. The hairs of the entlie head are almost black at ba!•^e but are

so extensively tipped with ochraceous tliat it appears yellow; and the

same to a lesser extent is true of the middle and lower back. There

is a broad collar of pure white, from 50 to 100 miw. ^vide, wliicli also

extends over the chest and narrowly upon either side almost to the

groin. The suggestion of a light collar is found in many races of

Asiatic bears of both types and it is ImoAvn that this is often more
pronounced in the young than the adult. But it is not believed that

the young of leuconyx could be so strikingly marked in this respect

while the adult largely lacks any white collar, which from the de-

scription seems to be the case. That the markings of the Kansu skin

are not individually peculiar is shown by the photograph of a

specimen from the same general region, apparently identically

marked, which occurs in Frank Wallace's " Big Game of Central and
West China"; but whether the latter is of an adult or juvenile is

not mentioned.
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Family PROCYONIDAE

Genus AILURUS F. Cuvier

AILURUS FULGENS STYANI Thomas

Ailurus fulgens styani Thomas, Ann. Mag. Nat. Hist., ^av. 7, vol. 10, 1902,

p. 251 (Yangliupa, Szechwan, China).

Specimens.—Two; one from Wachin. Szechwan, and tlie other

believed to be from Tibet.

In the description of this race Thomas stressed only the superior

size and certain skull differences from typicus. Subsequently (1922)

he reported two examples from Yunnan, under the same name, one

of Avhich had a black-rinoed tail, while both were heavily darkened

over the shoulders and withers. This is the condition in the National

Museum's Szechwan pelt. In the other, however, this condition is

so much intensified, with extensive black areas upon the middle of all

the hairs, that it is believed to represent a new race. It is a trade

skin, however, without skull or definite locality and too many new

names have already been based upon such objectionable material.

Family CANIDAE

Genus NYCTEREUTES Temminck

NYCTEREUTES PROCYONOIDES STEGMANNI Matschie

Nyctereutes stegmarmi MATSCHiE,*Wissens. Erg. Exped. Filcliner China UTifl

Tibet, vol. 10, pt. 1, 1908, p. 180 (Tschonkiang, lower Yangtze).

Specimens.—Four; one from the Likiano; Plain, Yunnan, two from

Suifu, Szechwan, and one from Chinkian<>', Kian2:su.

Upon geojrraphical grounds it seems that the Yunnan specimen

should be o/estes, but there is no white upon the hairs of the tail

and but few of them are tipped with black, while the feet are brown

instead of black. The dorsal coloration is, however, considerably

brighter than what is believed to be typical of stegmanni. The
Kiangsu skin conforms to Matschie's description very well indeed.

NYCTEREUTES PROCYONOIDES USSURIENSIS Matschie

Nyctereutes ussurienxis Matschie, Wissen. Erg. Exped. Filchner China und
Tibet, vol. 10, pt. 1, 1908, p. 178 (near Ussuri, IManchuria).

Specimen.—One from northern Manchuria.

This is a large, brightly colored race, Avith interoccular area no

darker than the nose.

Genus VULPES Oken

A number of the races of Asiatic foxes, including all the Chinese

ones, are in such a stat« of confusion and are so little understood
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that any determination based on scanty material is all but worth-

less. The specimens at hand, however, may be tentatively disposed

of as follows

:

VULPES VULPES subspecies

There is in the National Museum a single skin without skull of a

red fox of the usual vulpes type and rather small which is said to

be from Korea. Subspecific allocation is impracticable.

VULPES VULPES MONTANUS (Pearson)

Canis v-ulpes montanus Pearson, Journ. Asiatic Soc. Bengal, vol. 5, 1836, p. 313.

Four trade skins without skulls purchased in the vicinity of the

China-Tibet boundary had best be referred to this race. One of them
especially is very similar to Kashmir skins; the sides are pale and
the pelage considerably worn.

VULPES VULPES AURANTIOLUTEUS Matdchie

Vulpcs aurantiGliiteus Matschie, Wissens. Erg. Expeil. Filchuer China und
Tibet, vol. 10, pt. 1, 1908, p. 168 (bought in Tatsienlu, Szechwan, China).

Speoitnens.—Two; from Suifu, Szechwan, and Minshan Moun-
tains, Kansu. Without having the material to pass upon th© validity

of this form, these two specimens are referred to it. The one from
Kansu, taken in August and much paler than the other, is con-

siderably paler upon the sides and is presumed to be an immature.

Genus CUON Hodgson

CUON PRIMAEVUS (Hodgson)

Canl.-i in-iniapriis Hodgson, As. Res., vol. 18, 1833, p. 221 (mi'ldle region of

Nepal, India).

Specimen.—One from Tseojiakeo, Szechwan.

This example is very red, like the wild dog of India rather than

like the lighter duhhunensis of the Himalayas and it seems as though
it should certainly be distinct. However, there is no comparative

material at hand.

Family MUSTELIDAE

Genus CHARRONIA Gray

Until 1918 there was no known character for satisfactorily dif-

ferentiating this group of martens generically, but in that year

Pocock indicated characters of the baculum which arc entirely

sufficient for this purpose.

CHARRONM FLAVIGULA BOREALIS (Radde)

{Mustela flaviyula) varirtas horcalix Raddk. Rinse Suden Ost -Sib., vol. 1,

1862, p. 23 (Amur, Siberia).
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/Specimens.—Eight, one being from each of the following locali-

ties: An indeterminate spot in Manchuria; Imienpo, Manchuria;

Sianfu, Shensi, and 90 miles west southwest thereof; Taiyuanfu,

Shansi; Tseogiakeo, Szechwan; and the Salween-Mekong divide

in Yunnan.

When sufficient skulls are available it is probable that the north

and west China martens may with propriety be resolved into two

or more valid forms. The coloration of this species is. however,

exceedingly variable and all of the color characters that have been

ascribed to the several races named from this area are well within

the range of individual variation. Unfortunately, most of the speci-

mens secured are hunters' skins, without skulls or measurements.

The two Manchurian pelts differ from each other fully as much as

they do from the Shensi individuals and can not be called koreana.

The one from Shansi is not greatly different from another from

Fukien provisionally called hiuitanensis. The Yunnan skin is very

dull colored and that from Szechwan very bright; and they exhibit

no characters by which szetchuensis might be recognized.

CHARRONIA FLAVIGULA KUATUNENSIS (Bonliotc)

Mustela flavigula huatunenais Bonhote, Ann. Mag. Nut. Hist., ser. 7, vol. 7,

1901, p. 348 (Kuatuu, Fukien, China).

Specimen.—One from 75 miles southwest of Yenpingfu, Fukien.

This identification is but tentative as the validity of the race has

not 3^et been established. The above example differs from true

flavigula only in the slightly darker underparts.

Genus MUSTELA Linnaeus

MUSTELA NIVALIS MOSANENSIS Mori

Mustela nivalis mosancnsis Mosi, Journ. Chosen Nat. Hist. Soc, 1927, p. 1

(Yengan, near Mosan, nortlieast Korea).

Specimen.—One from 60 miles southwest of Kirin, Manchuria.
This fine skin without skull is markedly smaller (177 by 38 by 24

mm.) than the measurements given by Mori and should not be con-

sidered as typical; but it is definitely not pygmaea. It is darker
than an}' of the considerable number of true nivalis in the national

collection and can be matched (and exactly) only by certain skins

of the American species riccosa.

MUSTELA species

Specimens.—Two. from 70 miles northwest of Taiyuanfu. Shansi,

and 40 miles west of Sining, Kansu.
These two specimens of small weasels belong to entirely different

groups. As there is not a single other comparable specimen in the
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National Museum from any portion of Asia I deem it preferable to

make no attempt to name them for the present.

MUSTELA SIBIRICA SIBIRICA Pallas

Mustela sibirica Pai.las. Spifil. Zool., vol. 14, 1780, p. 8G (eastern Siberia).

Specimiens.—Six: one each from Tientsin and Pekinu, Chihli; 2

from near Sianfu, Shensi; and 2 from near Taiyuanfn, Shansi.

As with the other weasels, the nomenclature of the Chinese minks

is not easy of proper disposition, but the material at hand is ade-

quate to show that it is separable into four races. It is well known
that the brown summer pelage of these animals is very different from

the bright winter coat. Coloration seems to be quite uniform when
one has specimens in similar pelage from a single geographic area.

The difficulty is encountered when individuals in changing pelage

are to be allocated ; and there seems to be some little variation with

age.

No undoubtedly typical specimens of sihhica are available and it

must therefore be presumed that the popular .supposition to the effect

that Shansi and Shensi material should be so identified is correct.

At any rate these skins are separable from the remainder of the

specimens on the grounds of pale winter coloration coupled with a

minimum of sootiness about the face and no black upon the feet (vs.

m^anchurica) . A summer skin from Shensi has a darker tail tip,

which is not found upon the one from Tientsin.

MUSTELA SIBIRICA MOUPINENSIS (Milne-Edwards)

Putorius moui>inensis Milne-Edwards, Rech. Mamm., 1872, p. 347 (Muping,

Szechwan, China).

Specimiens.—Four from Szechwan ; Sungpan, 1, and Suifu, 3.

Although October and December skins are represented these are

of the dark summer type of coloration, and the former is very much
worn. The tone is dark as in the Manchurian race but there is also

a definite darkening of the tail tip and the face is less distinctly sooty.

Barrett-Hamilton gave the type locality of his Putorius sihiHcus

noctis as Sanyentze, China. I can not locate this on any map, but

the termination of the name would indicate that it is certainly in

Szechwan, and it is hence likely that he described merely the summer
pelage of moupinensis.

MUSTELA SIBIRICA DAVIDIANA (Milne-Edwards)

I'utoriuft davklianus Milne-Edwards, Nou\-. Arch. Mus., vol. 7, 1870, p. 92

( Kiaugsi )

.

Specimens.—Seven, from 20 miles east of Taipingfu, Anhwei, 1;

Yochow, Hunan, 4; Futsing, Fukien, 1; and Shanghai, Kiangsu, 1.
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It seems probable that the first five of these specimens mentioned

are rather typical. These and the Fiikien example are in winter

pelage, which is much brighter and of a more intense color than

occurs in true sibirica. The Shanghai skin is in summer pelage,

distinctly darker than comparable sibirica.

MUSTELA SIBIRICA MANCHURICA Brass

Miii,'<tcla) manchuricH Bkass, Reiche Pelze, 1911, p. 490 (Manchuria).

Specimens.—Seven: Seoul, Korea. 4; Imienpo, 1, and 120 miles

northeast of Sansing, 2—both localities in Manchuria.

Winter skins of this race are distinguishable from those of Shansi

and Shensi sibirica b}^ the more sooty face and feet. Summer skins

may be told from sibirica and davidlana by the darker, richer body

color and very dark face. The four Korea skins are juvenal but the

two that are in unworn pelage have a peculiar, golden-brown .sheen

upon the tips of the guard hairs suggestive of some races of beaver

{Cmtor).

MUSTELA TIARATA Hollister

Miistela ttarata Hollister, Proc. Biol. Soc. Wash., vol. 26, 1913, p. 2 (1.50

miles east of Lanchow, Kaiisu).

Specimens.—Seven, from the following localities in Kansu : 150

miles east of Lanchow^ o (including the type) ; 10 miles west of

Sining, 1 ; and 120 miles south of Lanchow, 3.

These are all very uniform and much darker than lineiventer.

MUSTELA LINEIVENTER Hollister

Mustela Uneiventer Hollister, Proc. Biol. Soc. Wa.sh., vol. 26, 1913, p. 2

(Little Altai. Siberia).

Specimens.—Two from Shansi: Wutsai, one, and a second from an

unknown spot.

No Tibetan examples of larvata are at hand but these two examples

do not conform to the descriptions of that animal. On the contrary

they match very well the type series of lineiventer. That the latter

is but a subspecies seems certain, but whether of the European animal

or of larvata remains to be established.

Genus VORMELA Blasius

VORMELA NEGANS MUler

Vorniela negans Miller, Proc. U. S. Nat. Mus.. vol. 3S, 1910, p. .38.5 (Ordos

Desert about 100 miles north of Tulinfu, Shensi, China )

.

Specimens.—Two (including the type) skins without skulls from

the type locality.

In his field notes Mr. Sowerby stated that this is evidently a

rare inhabitant of the Ordos. From what he could learn it must



28 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 75

frequent spots where trees exist and climbs freely, as its native name
would signify.

Genus tlUTRA Brisson

LUTRA LUTRA (Linnaeus)

(Muytelu) Intra Linnaexts, Syst. Nat., vol. 1, etl. 10. 1758. p. 45 (Upsala,
Swedeu )

.

Specimens.—T.wo : a broken skull only from Sianfu, Sliensi. and
the skin only of a juvenile from Fusan, Korea.

Specimens of Chinese otters are still too scarce to be able to deter-

mine the status of the names cMnensis and Jianensis.

Genus HELICTIS Gray

HELICTIS MOSCHATA Gray

Helictls moschaia Gray, Proc. Zool. Soc. London, 1831, p. M (Cliina).

Specimsns.—Two: Shanghai, Kiangsu, 1, and Yochow, Hunan, 1.

The Shanghai example is without skull. The second skin is some-

what similar save that the underparts are pale ochraceous, this dark-

ening in the inguinal region. The skull shows a much greater

zygomatic spread than any other available but it is considerably the

oldest, and just this variation with age is at times encountered in

the case of certain other carnivores (as Maries). For the reason,

then, that sufficient is not known regarding the normal variation

within this genus the Hunan animal is not named as new, although

it is thought probable that this course will prove the desirable one

eventually.
HELICTIS MOSCHATA FERREO-GRISEUS Hilzheimei

Uelictis ferreo-grisetiB Hilzheimer. Zool. Anz., vol. 29, 1905. p. 298 (bought

in Hankow (Hupeh) ; locality unknown).

Specimens.—Four from Szechwan; Kiating, 1; and Suifu. 3.

These four skins, accompanied by but two skulls, conform well to

the description of this race, which is probably but subspecifically dis-

tinct from moschaia. It may be noted, hov/ever, that the infraorbital

foramina of the Kiating skull are larger, and of the single Suifu

slmll, quite small.

Genus MELES Brisson

MELES LEPTORHYNCHUS Milne-Edwards

MeZes lepioi-Jii/nchus Milke-Edwards. Ann. Soc. Hist. Nat. I'aris, vol. 8, 1867,

p. 374 (Peking, Chihli, China).

Specimens.—Five: Tientsin and Tabul, Chihli, 1 each; Tao River,

Kansu, 1; Taiyuanfu, Shansi, 1; and Yochow, Hunan. 1.

These are quite uniform excepting the juvenile from Hunan, which
ha.s the white nose-stripe extending only half way between the nose
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and eyes, thus having one of the characters upon which tshif/tanensis

was founded. This, however, is variable in this genus and the valid-

ity of the latter name, as well as of hanensis, is open to question.

MELES AMURENSIS Schrenck

Meles taxus var. amurensis Schrenck, Reise Ainur-land, vol. 1, 1858, pi. 1

( northern Manchuria )

.

specimens.—Two from Manchuria—one from the Sungaree Kiver

and the other from an unknown locality.

It is probable that amurensh is a good race but a dependable de-

scription of it seems to be lacking and specimens scarce. The two in

hand are allocated by locality alone for one is a mere baby, very dark

except for extensive white tipping of the guard hairs and pure white

tail, while the other, which is a trade skin without skull and pur-

chased at Tientsin, is very old. The whole dorsum is yellowish white

with darker areas near the ends of the guard hairs only along the

middorsum.

Genus ARCTONYX F. Cuvier

ARCTONYX LEUCOLAEMUS LEUCOLAEMUS (Milne-Edwards)

Meles iArctonyx) leucolaemus Milne>-Edwabds, Rech. Manim., 1871, p. 195

(Peking, Chihli, China).

Specimens.—Four: 80 miles east of Peking, Chihli, 1; Ningpo,

Chekiang, 2; and Kuatun, Fukien, 1.

The specimen from Chihli, which is undoubted leucolc(£7nus, is

rather light about the head and the hairs of the posterior half of the

dorsum lack white tips, both of which are characters considered to be

individually variable. This is fairly between two skins from Ningpo
representing two extremes of head coloration. In one there are

hardly any dark markings while in the other the white nose stripe

extends only to just above the eyes. This illustrates the rashness of

coining new names for such carnivores when material is too scanty

for gaining a proper appreciation of the range of individual varia-

tion.

ARCTONYX LEUCOLAEMUS OBSCURUS Milne-Edwards

Arctonyx olscunis Milne-Edwaeds, Rech. Mamm.. 1871, p. 338 ("Chinese
IMbet '=Yunnan ov extreme southwestern Szechwan).

Specimens.—Four; Minshan Mountains, Kansu, 1; Mount Omei,

2, and Washan, 1, both in Szechwan.

I can not see the slightest reason why all the Chinese members of

this genus should not be considered as races of a singjle species.

Furthermore, all the external characters, at least of the three forms

most recently named

—

orestes, incultus, and milne-edwardsi—are

believed to fall well within the limits of individual variation of these

most variable carnivores. In fact, most of these differences occur in
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two specimens at hand from Chekiang as already mentioned. As
far as actual differences are concerned, one would be justified in in-

dentifying all my eight Chinese examples as belonging to one race,

but it is believed likely that adequate material would shoAv that the

west China animal is distinct. The Kansu pelt is very dark with the

extreme proximal portion of the hairs black instead of white. But

this example is very young and it is known that juveniles of Meles

may be considerably darker than adults. The skulls of these

specimens are too variable in age to be of much use in the present

connection.

Family VIVERRIDAE

Genus VIVERRA Linnaeus

VrVERRA ZroETHA ASHTONI Swinhoe

Viverra ashtoni Swinhoe, Proc. Zool. Soc. London, 1864, p. 379 (Suykaou,

Kiver Min, Fukien, China).

Specimen.—One from Futsing, Fukien.

This race has at various times been considered as identical with

true zibetha. The specimen at hand certainly seems to be sub-

spefically distinct from what is evidently typical of the latter and

as it is from near the type locality of ashtoni it seems wiser to call

it that. It does not agree very well either with Swinhoe's poorh'

executed figure or with his description, probably for the reason that

the type was evidently in thin summer coat while the present example

is in especially luxuriant winter pelage. Details that may be men-

tioned consist of the absence of dark barring upon the lower shoul-

ders, the dorsal crest as long and as black as typicus^ and the pure

white rings of the tail.

VIVERRA ZIBETHA FILCHNERI Matschie

Ylvarra filclmeri Matschie:, Wissens, Erg. Exped. Filchner China und Tibet,

vol. 10, pi. 1, 1908, p. 192 (Hinganfu, Shensi, China).

S'peci/tnens.—Six: 2 each from Wachin and Yachowfu, Szechwan;

Yochow, Hunan, 1 ; and Yunnan, 1.

Five of these are hunter's skins without skulls and it is Avith some

hesitation that they are thus identified. They differ slightly from

the Fukien pelt of ashtoni in being paler upon the sides and in hav-

ing the incipient spots or wavj? lines of the flanks somewhat more
distinct. But the Fukien pelt is in heavier pelage than any of the

others and the apparent differences may be due only to this fact.

The Yunnan skin is of a half grown animal and the pale head and

neck markings are mostly gray instead of whitish.



ABT. 1 MAMMALS FROM CHINA HOWELL 31

Genus VIVERRICULA Hodgson

VIVERRICULA PALLIDA Gray

Vivcrrlrula imllida Gray, Ilardwicko's Illiist. Indian Zoo]., vol. 2, 1S33, p. 34,

pi. 6 (China, probably near Canton, Kwangtung).

Specimens.—Four: 2 from Futsing, Fukien; a skeleton only from

Nanking, Kiangsu; and 1 from Suifu, Szechwan,

I agree with Allen (1912) in doubting the validity of the race

filchner-i Matschie, as the characters which were ascribed to it are not

such as are reliable. The flat skin without skull from Suifu is more
ochraceous than that of Fukien, and the tail is not only shorter but

the hairs of the dark rings are broadly tipped with brown over the

middorsal part. Great variation in color is known to occur in this

genus, however.

Genus PAGUMA Gray

PAGUMA LARVATA YUNALIS Thomas

Paguma larvata yunalis Thomas, Ann. Mag. Nat. Hist., ser. 9, vol. 8, 1921,

p. 017 (Yenyuensien, Yunnan. China).

Spechnens.—Six: 1 from Wahsin and 3 from Suifu, Szechwan;
and 2 from an altitude of 10,500 feet in the Likiang Mountains,

Yunnan.
The sijigle adult from Szechwan is quite pale and on this char-

acter might be referred to the next race. The terminal four-fifths

of the tail of the Suifu juvenile is solid black, while that of the

Wahsin example, which is equall}' young, is grayish buffy and with-

out any black at all.

PAGUMA LARVATA RIVALIS Thomas

Pagumu larvata rivalis Thomas, Ann. Mag. Nat. Hist., ser. 9, vol. §, 1921. p.

018 (Ichang, Yunnan, China).

Specimen.—One from Yochow, Hunan.
This pelt is more tawny than any others of the genus at hand and

the black of the nape is represented merely by a slight sootiness in

this region. It is undoubtedly different from the other specimens
available and closer to the description of rivalis. Whether it is iden-

tical Avith tlie latter can not be established at this time.

Genus HERPESTES Illiger

HERPESTES CANCRIVORA HANENSIS (Matschie)

Urva, hanemis Matschie. Wi.><sens. Erg. Exped. Filchuer China und Tibet,

vol. 10, pt. 1, 1908, p. 190 (Hankow, Hupeh, China).

Specimens.—T\\v&Q : Ningpo, Chekiang, 1 ; and Futsing. Fukien, 2.

I can see no reason for according Urva more than subgeneric rank.

About the eye and thence extending to the muzzle of these specimens

I
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there is an area over which the hairs are exceedirigiy short and

rathei ochraceous, thus giving to the face a spectacled appearance.

In the Fiikien examples the white bands extending from the mouth

over the shoulders are very distinct. These are less well marked in

the Ningpo specimen, and it is appreciably darker above. This race

is accepted tentatively but is open to considerable question.

Family FELIDAE

Genus FELIS Linnaeus

FELIS PARDUS FONTANIERII Milne-Edwards

Felis fontanierii Milne-Edwards, Ann. Sci. Nat. Zool., vol. 8, 1867, p. 375

(Peking, ChiWi, China).

Specimens.—Three: Taiyuanfu, Shansi, 1; Minchow, Kansu, 1;

and Yochow, Hunan, 1 skull only.

The Kansu specimen is fine and very large, while the pelt from

Shansi is much smaller and probably immature. The latter gives

an appearance of being considerably paler, chiefly because the borders

of the rosettes are not continuous in outline while those of the other

are.

FELIS UNCIA Schrcber

Felis uncki Schreber, Saug., vol 3, 1778, p. 386, pi. 100.

A fine native skin without skull was purchased by Dr. W. L.

Abbott. The locality was said to be Tibet. It is probably in spring

pelage as although this is full, it is somewhat worn. The coloration

tends toward ochraceous more than seems to be usual in this animal.

FELIS NEBULOSA Griffith

Felis nebulosa Griffith, Descript. Vert., 1821, p. 37.

Specimen.—One skin only, from Kachek, Hainan.

This flat hunter's skin, somewhat torn and with part of the tail

missing, is the first clouded leopard reported from Hainan since

1870 (Swinhoe) and is of the paler, ochraceous type. The material

is not available to judge of the degree of resemblance of this example

to typical nehulosa.

FELIS TRISTIS Milne-Edwards

Felis tristis Milne-Edwards, Recli. Mamm., 1871, p. 223 (China).

A beautiful hunter's skin without skull of this exceedingly rare

cat was bought by T>. C. Graham at Tatsienlu, Szechwan. One
can not tell the degree to which the skin has been stretched during

tanning, but this specimen, especially the tail, seems to be definitely

larger than what is .supposed to be true tristh. It will be referable

to semenovi if this be really distinct from trlsfis, but the type locality
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of the latter is unknown, being merely China, and until series have

become available conservatism must be employed.

FELIS TEMMINCKI DOMINICORUM Sclater

Felis dominicorum Sclater, Proc. Zool. Soc. London, 1898, p. 1 (Foochow,

Fukien, China).

Felis (Catopuma) melli Matschie, Archiv Naturgesch, vol. 88, 1922, p. 36

(Not Felis (Neofelis) melli Matschie).

Felis temmincki badiodorsalis A. B. Howell, Pi'oc. Biol. Soc. Wash., vol. 39,

1926, p. 143 (New name for Felis {Catopuma) melli Matschie).

Specimen.—One from Fukien.

By an unfortunate oversight the name dominiconmi, listed in the

Addenda of Trouessart, was overlooked by me at the time I first

endeavored to identify cats of the temmincki group. Hence the

name hadiodorsalis., which I suggested to replace the preoccupied

name melli., must be placed in synonymy, for it is unlikely that there

are any tangible differences in cats representative of the above

names. The specimen recorded is without date or measurements

and the skull is damaged.

FELIS EUPTILURA Elliot

Felis euptilura Elliott, Proc. Zool. Soc. London, 1871, p. 760 (type locality

unknown).

Specimens.—Three: Chenkiang, Kiangsu, 1; Hsinglungshan.

Chihli, 1; and Korea, 1.

The Kiangsu and Chihli specimens are in winter coat and are

almost identical, with ground color grayish and the bay spots illy

defined. The Korean example, on the other hand, is evidently in

summer pelage and is markedly ochraceous, which is just such a

seasonal difference as one would expect.

FELIS BENGALENSIS Kerr

Felis hengalensis Kerr, Linn. Anim. Kingd., 1792, p. 151 (India).

A skin with skull, presented by Dr. W. L. Abbott and marked
" Chinese Turkestan, possibly Tibet " is indistinguishable from the

larger, bufRer specimens of this animal from India. It is deemed likely

that at least most of the small Chinese cats of this general type, such

as scripta on the one hand and chinensis on the other, will eventually

be found to bear a subspecific relationship to this form. It also seems

possible that there may be a blending of characters between chinensis

and euptilura, but hardly between the latter and scripta. For the

present, the binomial may be used for all these cats.

FELIS SCRIPTA Milne-Edwards

Felis scripta Milne-Edwards, Nouv. Arch. Mus. Hist. Nat., vol. 7, 1871, p.

92 (Muping, Szechwan, China).

21776—29 3
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Specimens.—Seven, Suifu, Szechwan, 6; and Likiang Mountains
at 10,000 feet, Yunnan, 1.

The Yunnan specimen is quite a bit different from the others, as

the larger spots are broken up into smaller ones, and there are darker,

more tawny or " tabby " areas throughout the buff. It is slightly

smaller than the average domestic cat, and the possibility of it being

a cross with that afiimal is worth considering. No skull of ingra/mi

was available when this name was proposed by Bonhote and I con-

sider it rather likely that the type of the latter may have been a

young individual of sci^ifta.

FELIS CHINENSIS Gray

Fclis chinensis Gray, Mag. Nat. Hist., vol. 1, 1837, p. 577 (China).

Specwien.—One from Yenanfu, Shensi.

This example is in heavy winter coat with dorsal marks darker

and better defined than in the specimens assigned to ewptilura.

Order PRIMATES
Family CERCOPITHECIDAE

Genus PITHECUS Geoffroy and Cuvier

PITHECUS THIBETANUS (Milne-Edwards)

Macactis thibetanus Milne-Edwards, Compt. Rend., vol. 70, 1870, p. 341

(mountains near Muping. Szecliwan, China).

Specimens.—Three from Mount Omei, Szechwan.

This lot consists of a fine male, female, and young. The male is

almost black above, smoky brown below, and there is much gray

grizzling about the face. The female lacks the latter detail and is

browner. The tail in this species is verj^ short and, as seem.s usual

in the large, short-tailed macacques, the posterior nares are rela-

tively very narrow and high. From the descriptions it seems not

unlikely that these specimens ma.j be somewhat darker than typical.

PITHECUS PULLUS A. B. Howell

Pithecus puUus A. B. Howell, Troc. Biol. Soc. Wash., vol. 41, 1928, p. 41

(Kuatun, Fukien, China).

Specimen.—One, the type.

This large, ^hort-tailed macacque is related to P. th'tbetarius but is

uniformly of a chocolate color with the suggestion of a golden sheen.

Its recent discovery in a spot mammalogically so historical as Kuatun
indicates the richness of the fauna of this resdon.
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PITHECUS LASIOTIS (Gray)

Maeacus lasiotis Gr-vy, Pi'oc. Zool. Soc. Loudon, 18G8, p. 61 (Szechwan,

China).

Speewie}u^.—Ten: Chihli, 2; Shanghai, Kiangsii, 3; ISIoimt Omei,

1. Giakeoho, 1, and Suifu, Szechwan, 1; and Ashi, Yunnan, 2.

The Kiangsu specimens are in worn peLage, those from Yunnan

very bright, and the remainder duller. The material, however, is

entirely inadequate to enable one to judge of the proper disposition

of the names tcheliensis and vestitus and as the matter is further

complicated by ignorance regarding just which of the specimens

were transported captives, the more conservative nomenclature is

herewith employed.

Genus PYGATHRIX Geoflfroy

PYGATHRIX ipecies

/Specimens.—Three; purchased in Peking and said to be from

Eastern Tombs, Chihli, 1 ; and bought alive in Shanghai, Kiangsu, 2.

I am not aware that the present genus has been recorded from

northern China and it seems extremely likely that the Chihli speci-

men was brought into the countr}^ from elsewhere. It is a young

individual, the chin and throat being white and the rump and base

of the tail distinctly paler gray than the rest of the back, suggesting

P. nigripes of Cochin China. On the labels of the two bought alive

in Shanghai b}^ Mr. Wulsin is written "Hainan," but it seems most

unlikely that they came from this island. The locality of capture

therefore is unknown and their characters do not permit of exact

determination witli the comparative material available. The dor-

sum is black while the facial markings, shoulder stripes and under-

parts are dingy gray. There is also a preponderance of these gray

hairs upon the hind legs and beneath the tail.

Genus RHINOPITHECUS Milne-Edwards

RHINOPITHECUS ROXELLANAE (Milne-Edwards)

Semnopithecus roxcllanae Milne-Edwards, Compt. Rend., vol. 70, 1870, ii.

341 (principality of Moupin, Tibet=Muping district, Szechwan, China).

The single hunter's skin, without skull, of an adult female of this

interesting and rare monkey was purchased by Doctor Graham from

natives in southern Szechwan. He said in his field catalogues that

its habitat is said to be in the high mountains north and west of

Yachow.
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Order RODENTIA
Family SCIURIDAE

Genus MARMOTA Blumenbach

The Asiatic marmots are in a condition far from orderly and but

little can be done with them until much material has been studied.

MARMOTA BOBAC SIBIRICA (Bnchner)

Airctomys) 1)0l)ac var. siMrica Buchner, Mamm. Przewalski, 1888, p. 39

(south Russia).

Specimens.—Four skulls without skins from north Urga, Mongolia.

MARMOTA CENTRALIS (Thomas)

Arctomys centralis Thomas, Ann. Mag. Nat. Hist., ser. 8. vol. 3, 1909, p. 280

(Mt. Borochoro, northern Sinkiang).

/Specimen.—One from near the Kobdo River, Mongolia.

This example was so identified by the late N. Hollister. It matches

the description of centralis but no attempt is made to pass upon the

relationship of this form.

MARMOTA HIMALAYANA HIMALAYANA (Hodgson)

Arctomys himalayanus Hodgson, Journ. Asiatic Soc. Bengal., vol. 10, 1841, p.

777 (Tibet).

SpeciTnen.—One from Dytschyu (=Dzachu?), Tibet.

This single specimen is comparable in every way with the lighter

examples of a series from Ladak.

MARMOTA HIMALAYANA ROBUSTA (MUne-Edwards)

Arctomys robusta Milne-Edvfards, Nouv. Arch. Mus., vol. 7, 1870, p. 92

(Muping, Szechwan, China).

SpecwiCThs.—Thirteen: 1 from Nganyangba, Szechwan, and the

remainder from Kansu as follows: Taochow, 7; 100 miles southwest

of Lanchow, 3; and Archuen, Minshan Mountains, 1.

It is not known for certain that this race is distinct. G. I>I. Allen

(1912) followed de Winton and Styan in considering it as insepara-

ble from himalayana., but the latter authors did not recognize many
races of other genera which according to present day usage are con-

sidered to be excellently differentiated. The material at my disposal

is undoubtedly representative of robusta as such and it is believed

that the differences shown, consisting chiefly of the greater amount

of black in the pelage, especially on and about the tail, are sufficient

for subspecific recognition.
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Genus CITELLUS Oken

CITELLUS DAURICUS MONGOLICUS (Milne-Edwards)

Spermophilus mongolicus Milne-Edwaeds, Ann. Sci. Nat., vol. 7, 1867, p. 376

(northwest Chilili, China).

Specimens.—Thirty-two : near Peking, 1, Tientsin, 4, Tabul, 4, and

west of Lamamiao, 6—the foregoing in Chihli; Tungkwan, 1, and

vicinity of Sianfu, Shensi, 1; Lanchowfu, 12, and Chingningchow,

Kansu, 3.

G. M. Allen (1925) stated "specimens obtained—near Peking are

therefore topotypes," but this is slightly misleading for Thomas

(1908) had already fixed the type locality for this animal as

Suanhwafu, Chihli, some 90 miles northwest of Peking. There is

great variation in this type of ground squirrel, this apparently being

due chiefly to age and to a lesser extent to season. In the skins

before me there is fully as much individual as geographic variation,

with the palest individual and one of the darkest from the same

locality. Hence there is no choice but to call them all the same thing.

CITELLUS EVERSMANNI EVERSMANNI (Brandt)

Spermophilus eversmanni BpvAndt, Bull. Acad. Imp. Sci. St. Petersb., vol. 9,

1&41, p. 43.

Specimen.—One from the Tianshan Mountains, Sinkiang.

Genus DREMOMYS Heude

DREMOMYS PERNYI PERNYI (Milne-Edwards)

Sciurtis pernyi MiLNE-EipwARus, Rev. Zool., vol. 19, 1867, p. 230 (Szechwan,
China).

Specimens.—Nine from Yunnan: From 9,500 to 12,000 feet,

Likiang Mountains, 4; Hofuping Mountains, Mekong Valley, 3;

Yangtze Mountains, 1 ; and Chuchi, 1.

The Hofuping and Yangtze Mountain specimens are undoubtedly
fairly representative of the typical race of this species but examples
from the same locality exhibit appreciable variation in the degree

of buffiness shown. The Chuchi skin has a strong overwash of

ochraceous upon the whole medial side of the thigh, although the

throat is white. It does not approach hoivelU, mentosus, or i7Jius,

and merits separation if the characters which it exhibits should prove
to be uniform. The Likiang specimens listed under this race cannot
be identified as lichiensis, for they are distinctly too gray and close

to pernyi. Three of them are excessively worn dorsad. The race

lichiensis may be invalid or there may have been a recent infusion

of individuals of the typical race into a part of these mountains,
if the surrounding topography renders this a possibility. G. M.
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Allen (1925) noted that his specimens from the Likiang Rancfe were

bareh'- distinguishable from griselda^ rather than more yellowish

olivaceous than fiavior^ as stated hy the describer of licMensis, so it

is evident that his specimens are also of the grayer type which I have

referred to pernyi.

DREMOMYS PERNYI CALIDIOR Thomas

Dremomys pernyi calidior Thomas, Auu, Mag. Nat. Hist., ser. 8, vol. 17,

1916, p. 394 (Kuatun, Fuklen, China).

/Specimens.—Two from Kuatun, Fukien.

The bases of the ear patches of these topotypes can hardly be

described as white, as mentioned by Thomas. In fact they are but

little lighter than the ochraceous color upon the tips of the hairs.

DREMOMYS PERNYI FLAVIOR G. M. Allen

Dfemomys periiyi flavior G. M. Allen, Proc. Biol. Soc. Wasb., vol. 25, 1912,

]). 178 (Meutsz, Yunnan, China).

Spedrtiens.—Eight from Hwangtsaopa, Kweichow.

These are all September specimens. In addition to the buffy

underparts, most strongly marked upon the throat, chest, and in the

inguinal region, the cheeks have a strong undertone of ochraceous,

as has the undertail. The ruddy anal area is situated well caudad

and extends markedly down the medial side of the thighs. The skins

seem to be not quite typical and are from fairly midway between

the type localities of modestus and flavior; but their size, as well as

the character of pelage, places them with the latter race.

DREMOMYS PERNYI GRISELDA Thomas

DrcnKJ-mys pernyi griselda Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 17,

1916, p. 392 (Nagchuka, Szechwan, China).

Specimen.—One from Damala Pass, Szechwan.

The clear gray of the undertail is characteristic of this race.

DREMOMYS PERNYI LICHIENSIS Thomas

Dremomys prniyl Uchiensis Thomas, Ann. Mag. Nat. Hist., ser. 9, vol. 10. 1922,

p. 403 (Likiang Range, Yunnan, China).

Specimens.—Three from Likiang Mountains, Yunnan.
Variation among the squirrels of this genus occurring in north-

western Yunnan has never been well understood. Several mistakes in

identification are known to have been made in the past and un-

doubtedly others remain undetected. For one thing it is felt that

.seasonal variation and possibly age differences are not well under-

stood. Under ordinary circumstances it would be considered that
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this name should be placed in synonymy, for two subspecies of one

species are herein assigned to this one mountain range—a procedure

which seldom conforms to good usage. But in other instances the

evidence is rather conclusive that two subspecies may occur on dif-

ferent slopes of this mountain range. Because there is so much
variation among the Likiang Dremomys^ then, the race lichiensis

may possibly prove to be untenable. If it is valid, however, then

these two specimens are the only ones among those at hand that may
be assigned to it. They were taken in April and July and are very

buffy, with the anal patch of large extent and the postaricular area;9

conspicuous.

DREMOMYS RUFIGENIS LENTUS A. B. Howell

Dremomys rufigenis lentus A. B. Howell, Journ. Wash. Acad. Sci., vol. 17,

1927, p. 80 (near Wenchuanshein, Szechwan, China, at 6,000 feet altitude).

Specimen.—One, the type.

This race is based upon the uniformity of coloration of the flanks,

back and cheeks. The rufous of the underparts is confined to the chin

and upper lips, anal region, and faintly along the inner margin of

the hind legs. The postauricular spots are buffy.

Genus SCIUROTAMIAS Miller

SCIUROTAMIAS DAVmiANUS DAVmiANUS (Milne-Edwardg)

Sciurns damdianus Milne-Edwards, Rev. Zool., vol. 19, 1867, p. 190 (Peking,

Chihli, China).

Speoimens.—Twenty seven : Hsinlungshan, 2, Wulingshan, 2,

Chingwangtao, 11, and 15 miles west of Peking, 1—the foregoing in

Chihli ; mountains northwest of Taiyuanfu, 9, and mountains 10 miles

south of Wutai, Shansi, 1 ; and 15 miles east of Yenanfu, Shensi, 1.

The Shensi example varies toward ovjsteni.

SCIUROTAMLAS DAVmiANUS OWSTENI J. A. Allen

Sciurotatmas owsteni J. A. Allen, Bull. Amer. Mus. Nat. Hist., vol. 26, 1909,

p. 428 (Taipeishan, Shensi, China).

Specimens.—Fourteen: Luitsuen, near Sianfu, 4; near Chingchien-
shein, 2 ; and Taipeishan district, 80 miles west-southwest of Sianfu,
3—the foregoing in Shensi : the following in the province of Szech-

wan—Wenchuen, 1 ; Sungpan, 2 ; and Ludinchiao, 1. And one from
Hwangtsaopa, Kweichow.
One from near Chingchienshein varies toward typical davidianiis.

Than the latter this race is a trifle larger Avith brighter, browner
back, tail and feet, more richly colored underparts, and there is a
strong suggestion of white striping extending caudad from the ears.
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Genus EUTAMIAS Trouessart

EUTAMIAS ASIATICUS ALBOGULARIS J. A. Allen

Eutamias albogularis J. A. Aixen, Bull. Amer. Mus. Nat. Hist., vol. 26, 1909,

p. 429 (Taipeishan, Shensi, China).

Specimens.—Two from Kansii, probably from the neighborhood of

Choni.

These are juveniles but are easily distinguishable from inte7xessor

of the same province by the distinctness of the five dark dorsal stripes

and by the buffy, almost yellow underparts.

EUTAMIAS ASIATICUS INTERCESSOR Thomas

Eutamias asiaticus intercessor Thomas, Abst. Proc. Zool. Soc. London, 1908,

p. 44 (Ningwufu, Shensi, China).

&peciinens.—Twenty: Mountains 30 miles west of Kueihuacheng,

Shansi, 1 ; Lanchow, 10 ; and Chingningchow, Kansu, 9.

One of the specimens from Chingningchow was compared by
Miller with the type and pronounced entirely typical. Hence there

is no question of the identity of the present series. This race was
said by Thomas to be intermediate in general tone between senescens

and ordinalis but I find it duller and darker even than the former.

The rump is less bright, head grayer, stripes blacker, and foot larger.

The Kueihuacheng specimens are tentatively placed here as they

more closely resemble this form than any other. The shoulders are

very gray, face markings bright, and the lighter dorsal stripes par-

ticularly whitish.

EUTAMIAS ASIATICUS ORDINALIS Thomas

Eutamias asiaticus ordvnaUs Thomas, Abst. Proc. Zool. Soc. London, 1908,

p. 44 (Yulinfu, Shansi, China).

/Specimens.—Seventeen: 50 miles northwest of Sianfu, 1, and

Yulinfu, Shensi, 1; 30 miles west of Linghsien, 1, and from 18 to

95 miles west of Taiyuanfu, Shansi, 13; and the vicinity of Ching-

ningchow, Kansu, 1.

This is a very pale race. The single specimen from Kansu is

indisting-uishable from the topotype, although other specimens from

this vicinity are unquestionably intercessor. Most of the Shansi

examples are not typical and the only way in which they can be

distinguished from senescens is by the grayer nuchal region and

paler, less rufous sides. In his notes Mr. Sowerby writes that in

Shansi and Shensi these active creatures are to be found every-

where, living as they do in woods, in loess gullies and even in stony

river beds. They depend mostly on the cultivated fields for their

food but he has found their pouches filled with the seeds of grass
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and various other plants. In some places the wild jujube affords

them a plentiful autumn harvest.

EUTAMIAS ASIATICUS ORIENTALIS (Bonhote)

Tamias orientalis Bonhote, Ann. Mag. Nat. Hist., ser. 7, vol. 4, 1899, p. 385

(Upper Ussuri River, Siberia).

Specimens.—Twenty-four : 120 miles up the Yalu Kiver, in Korea,

1, and the following: localities in Manchuria—60 miles southwest of

Kirin, 3; 120 miles northeast of Sansing, 10; 20 to 35 miles south-

southeast of Chaoyangchen, 5; Imienpo, 4; and 180 miles up the

Yalu River, 1.

Practically all of the individuals listed may be regarded as fairly

typical save that a few are inclined to have the rump duller. The
Korea specimen is unusually bright, especially upon the head, and

the other Yalu River skin is in much worn pelage, showing practi-

cally no bright coloring whatever.

Thomas (1908) considered that the races of E. asiaticus and E.

senescens belong to a single species, while G. M. Allen (1925) con-

sidered them distinct. Certainly typical specimens of true asiaticus

and senescens are very different looking, but some individuals of

orientalis and intercessor, although differing in tone, have so much
in common as regards character of striping, that I am inclined to

agree with Thomas.

EUTAMIAS ASIATICUS SENESCENS Miller

Eutamias senescens Millee, Proc. Acad. Nat. Sci. Pliila., 1898, p. 349 (West-
ern Hills, 15 miles west of Peking, Chihli, China).

Specimens.—Eight from Chihli : The type ; Chingwangtao, 1 ; and
65 to 75 miles northeast of Peking, 6.

EUTAMIAS ASIATICUS UMBROSUS A. B. Howell

Eutamias asiaticus umbrosus A. B. Hov^kix, Journ. Wash. Acad. Sci., vol. 17,

1927, p. 80 (140 miles south of Lanchowfu=vicinity of Archuen, Minshan
Mountains, Kansu, China).

Specimens.—Four: From the type locality (the type) and vicinity,

2; and Sungpan, Szechwan, 2.

This is a dark-colored chipmunk differing from intercessor., its

nearest ally, in the absence of gray hairs throughout the darker areas

of the head and shoulders. The coloration of the head is darker and
duller and the gray tips to the hairs upon the upper side of the tail

practically hide any ochraceous markings.

Genus TAMIOPS J. A. Allen

TAMIOPS MACCLELLANDI FORRESTI Thomas

Tamiops maritimus forresti Thomas, Ann. Mag. Nat. Hist., ser. 9, vol. 5,

1920, p. 305 (Liliiang Mountains, Yunnan, China).
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Specimens.—Two from Yunnan: Yangtze Valley at 10,000 feet

altitude, 1 ; and the north slope of the Likiang Range, 1.

Although the Likiang example was taken during the last of April

it has the three dark stripes more usual in summer skins of this genus.

The precise locality of capture for the second specimen is unknown,

but except for its worn pelage with but the one dark stripe charac-

teristic of late winter, it matches the Likiang skin so well that I have

no hesitancy in placing the two together. This is evidently the most

olivaceous of all the west China races of Tandops.

TAMIOPS MACCLELLANDI HAINANUS J. A. Allen

Tamiops macclellandi hainanus J. A. Allen, Bull. Amer. Mus. Nat. Hist., vol.

22, 1906, p. 476 (Leimulmon Hainan, China).

Specimen.—One from Kachek, Hainan.

This skin is without measurements, and the skull is precisely inter-

mediate in size between hainanus and riudoni as listed by Allen,

Comparison with typical skins, however, shows that this example

belongs to the former race.

TAMIOPS MACCLELLANDI MARITIMUS (Bonhote)

Sciurus macclellandi maHtimus Bonhote, Ann. Mag. Nat. Hist., ser. 7, v©l. 5,

1900, p. 51 (Foochow, Fukien, Cliina).

Specwiens.—Six from 70 miles southwest of Yenpingfu, Fukien.

These specimens were secured in late November and December and

although the difference in coloration from monticoT<i is not greater

than is the range of seasonal variation within this group it is of a

different quality. The characters exhibited are those ascribed to

this race and while they were taken only 70 miles from the locality

of capture of the monticola series they were secured at a consider-

ably lower elevation.

TAMIOPS MACCLELLANDI MONTICOLA (Bonhote)

Scivrus macclellandi monticola Bonhote, Ann. Mag. Nat. Hist., ser. 7, vol. 5,

1900, p. 52 (Chingfengling, Fukien, China).

Specknens.—Seven from near Yenpingfu, Fukien.

These examples were taken in April and the pelage is full, unworn,

and of a rather warm tone.

TAMIOPS MACCLELLANDI RUSSEOLUS Jacob!

To/miops macclellandi russeolus Jacobi, Abhandl. Ber. Bus. Tierk. Volkerk.

Dresden, vol. 16, 1923, p. 11 (Tsalila near Atenstze, southeast Tibet).

Specimens.—Twelve: Tsarong, Tibet, 1; Sila Mountains, 1, and

Hofuping Mountains, Yunnan, 10.

The disposition of this material is unsatisfactory and admittedly

makeshift. In the first place Jacobi's description is not particularly
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illuminating, but his character of the shoulders and lower portion of

the back being suffused with tawny-ochraceous fits some of my spec-

imens. All of these skins, possibly with the exception of two, were

taken in November, and yet the variation is so marked that extremes

might be presumed to represent two well-marked races. There are

skins, hoAvever, showing merging of characters to different degrees,

and sufficient is not yet known regarding the seasonal and age varia-

tion of the Tamioj}s to make me willing to describe a new race based

upon any of these specimens. In the brighter examples the dorsum

shows much ochraceous tawny, the more lateral pale stripes are

strongly ochraceous, and there is but a single dark stripe, which is

very short. At the other extreme is a grayish tone of pelage, but

with the head as ochraceous as in the opposite " phase" of pelage.

These have three dark dorsal stripes that are almost black, and the

lateral light stripes are buffy, sharply marked, and very broad.

TAMIOPS MACCLELLANDI SWINHOEI (Milne-Edwards)

Sciurus macclellandi svnnlwei Milne-Edwards, Rech. Mamm., 1874, p. 308

(Muping, Szechwan, China).

/Specimens.—Two from Szechwan: Wenchwan, 1, and Washan, 1.

These summer skins, with the three black dorsal stripes normal to

the pelage of this season, are quite typical, and the paler stripes are

much more strongly ochraceous than in any other race.

TAMIOPS CLARKEI Thomas

Tamiops clarkei Thomas, Ann. Mag. Nat. Hist., ser. 9, vol. 5, 1920, p. 304

(Yangtze Valley, northern Yunnan, China).

SpedTrmn.—One from 8,000 feet upon the east slope of the Likiang

Mountains, Yangtze Gorge, Yunnan.

This specimen is very distinctive. There is no date of capture

but the dark dorsal stripes are sharply contrasting and there is an

additional pair laterally that are almost as dark as the others. The
tips of the caudal hairs are whitish, rather than ochraceous, and the

subauricular stripes are pure white.

TAMIOPS VESTITUS Miller

Tamiops vestitus Milleir, Proc. Biol. Soc. Wash., vol. 28, 1915, p. 115 (65

miles northeast of Peking, Chihli, China).

Specimens.—Fourteen from Chihli : 80 miles east of Peking (East-

ern Tombs), 2; and Hsinglungshan, G5 miles northeast of Peking, 12

(including the type).

This form is so distinct that I regard it as very doubtful whether it

intergrades with any race of fna-cclellandi. Winter skins have the

lateral stripes dull and almost like the flanks, whereas in summer
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skin^ these lines are almost black. This seasonal variation is, of

course, usual in most if not all members of this genus.

Genus SCIURUS Linnaeus

I do not consider that CaJIosciurus is sufficiently well marked to

merit full generic standing, and so include the bay-bellied squirrels

of China under tlie genus Sciurus.

SCIURUS ERYTHRAEUS BONHOTEI Robinson and Wroughton

Soiurus castaneoventrls bonhotei Kobinson and Wroughton, Journ. Fed.

Malay States Mus., vol. 4, 1911, p. 234 (Szechwan).

Specimens.—Nine from Szechwan: Ludin, 1; Mount Omei, 5;

Suifu, 1 ; and Kiating, 2.

These ,skins are not uniform or precisely typical of this race for

there is a strong tendency toward black toes; but they are nearer

this than any other form. The ears are lilce the back, there is a

suggestion of barring upon the tail, and the bay color of the under-

parts is dark in tone.

SCIURUS ERYTHRAEUS CASTANEOVENTRIS Gray

Sciurus castaneoventris Gray, Ann. Mag. Nat. Hist., ser. 1, vol. 10, 1842,

p. 263 (China).

Specimens.—Four: Kachek, Hainan, 1, and 1 each from Kushan,
Peiliang, and Foochow, Fukien.

These skins are quite typical of this race as now understood.

Thomas considers that Hainan examples, named insularis by J.

A. Allen, are indistinguishable from mainland specimens.

SCIURUS ERYTHRAEUS GLOVERI (Thomas)

Callosciurtis castaneoventris gloveri Thomas, Jourii. Bombay Nat. Hist.

Soc, vol. 27, 1921, p. 502 (Nagchuka, Szechwan, China).

Specimens.—Two from Szechwan: Nagchuka, 1, and Mili, 1.

The single topotype is paler above than any specimen of this

group at hand, the ears are strongly ochraceous, the toes are not

black, and the intense rufous of the underparts, including the

throat, is in sharp contrast to the gray of the chin. The dark zones

of the caudal hairs do not form noticeable blackish tail bars and

the tail becomes strongly ochraceous toward the tip. On the whole

the Mili specimen is closest to this form but it exhibits an interesting

variation showing the influence of other characters, as blackish

toes, more ochraceous dorsum, and grayer, lightly banded tail.

SCIURUS ERYTHRAEUS GORDONI Anderson

Sciurus gordoni Anderson, Proc. Zool. Soc. London, 1871, p. 140 (Bahmo,

eastern Burma).
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Spechnens.—Two from Yunnan; Cliuchi, 1, and Linchiafu, 1.

T3^pical gordoni is known to vary to an unusual amount, but there

is only one specimen from the type locality available for compari-

son—a light individual with pale underparts. The Chuchi example

is very different, the dorsal coloration, especially of the tail, being

very much browner as well as darker, and the belly a more intense

shade of bay. It has, however, a midventral stripe of the same color

as the back and on the whole had better be referred to gordoni. The

midventral line is almost obliterated in the Linchiafu skin but it is

otherwise similar to the one from Chuchi.

SCIURUS ERYTHRAEUS HAEMOBAPHES G. M. Allen

Sciurus erythraeus haemobaphes G. M. Allen, Proc. Biol. Soc. Wash., vol. 25,

1912, y. 177 (Cliihping=Shihping, Yunnan, China.).

Sjjecimens.—Three from the Hofuping Mountains, Mekong Valley,

Yunnan.

It is with considerable hesitancy that these squirrels, from so far

northwest of the type locality of haemohaphes^ are assigned to this

race. They certainly should not be presumed to be entirely typical

but every character of this form is present, though modified to some

extent by michianus influence. Presumably squirrels of the haemo-

haphes type have entered the region of northwestern Yunnan by way
of the Mekong Valley. It may be mentioned that this was first

described as a small race but the given condylobasilar length of 48

mm., equal to a total length of about 55, is above the average of the

Chinese squirrels of this group.

SCIURUS ERYTHRAEUS MICHIANUS Robinson and Wroughton

Sciurus castatieoventris michianus Robinson and Wkoughton, Journ. Fed.

Malay States Mus., vol. 4, 1911, p. 234 (Likiang, Yunnan, China).

/Specimens.—Six from the Likiang plain, Yunjian.

•These seem to be fairly typical except for the fact that there is a

suggestion of blackness upon the toes.

SCIURUS ERYTHRAEUS STYANI Thomas

Sciurus styani Thomas, Ann. Mag. Nat. Hist., ser. 6, vol. 13, 1894, p. 363

(probably Kahing, Kiangsu, China).

Specimen.—One from Kiukiang, Kiangsu.

This seems to be a perfectly typical specimen, with very pale

underparts.

SCIURUS VULGARIS CHIHLIENSIS Sowerby

Sciurus vulgaris chihliensis Sowerby, Ann. Mag. Nat. Hist., ser. 9, vol. 7,

1921, p. 253 (Wuliugshan, 75 miles northeast of Peking, Chihli, China).

Specimen.—One—the type.
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SCIURUS VULGARIS COREAE Sowerby

Sciurus vulgaris coreae Sowerby, Ann. Mag. Nat. Hist., ser. 9, vol. 7, 1921,

p. 252 (Kaloguai, 55 miles northeast of Seoul, Korea).

Specimens.—Four from Seoul, Korea.

These are summer and early fall examples.

SCIURUS VULGARIS MANTCHURICUS Thomas

Sciuriis vulgaris mantchuricus Thomas, Ann. Mag. Nat. Hist., ser. 8. vol. 4,

1909, p. 501 (Khingan Mts., Manchuria).

Specimens.—Four: Urga district, Mongolia, 1; Fengtien, 1, and

Imienpo, Manchuria, 2.

The Manchurian skins, taken in June, September, and October,

have but little brownish tinge dorsad. That from Mongolia is a

winter example and totally without brown. The white of its under-

parts seems to extend quite to the anus, which it does not do in the

Manchurian skins.

SCIURUS CANICEPS CANIGENUS A. B. Howell

Sciurus caniceps canigenus A. B. Howell, Journ. Wash. Acad. Sci., vol. 17,

1927, p. 81 (Haiyenhsien, Hangchow Bay. Chekiaug, China).

Specimens.—Five from Chekiang : Kangpu near Hangchow, 2 ; and

Haiyenhsien, Hangchow Bay, 3 (including the type).

The occurrence of a representative of this species in this part of

China is of considerable interest. Average measurements of the

above five individuals are, head and body, 198 ; tail, 143 ; hind foot,

48.4 ; ear, 20.7 ; and skull, 50.3 mm.

Genus RATUFA Gray

RATUFA GIGANTEA HAINANA J. A. Allen

Ratufa. gigaritra hahinna J. A. Allen, Bull. Amer. Mus. Nat. Hist., vol. 22,

.1906, p. 472 (Cheteria«g, Hainan, China).

The single flat skin with skull at hand is without definite

locality but was received from S. F. Light with a small collection

of mammals from Hainan only.

Genus TROGOPTERUS Heude

TROGOPTERUS EDITHAE Thomas

Trogopterus edithae Thomas, Ann. Mag. Nat. Hist., ser. 9, vol. 11, 1923,

p. 658 (Northwest flank of the Likiang Mountains, Yunnan, China).

Specimen.—One from Washan, Szechwan.

This individual, of which the skin and skull are both imperfect,

is immature (the hind foot measures 58 mm.) and the teeth are en-

tirely unworn. The first upper tooth is deciduous, as is indicated

by the vacuity beneath its root, and is hardly broader (3.3 mm.)
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than the molars, and but little longer (4.5). The tooth pattern is

entirely comparable to that given for an animal of this genus by

Heude,^ that being of a young specimen also. As this is the only

representative of the genus in the National collection it was sent to

Mr. Thomas, who pronounced it typical of this species.

Genus PETAURISTA Link

PETAURISTA CLARKEI Thomas

Petaurista clarlcei Thomas, Ann. Mag. Nat. Hist., ser. 9, vol. 10, 1922, p. 396

(Mekong "Valley, Yunnan, China).

Specimens.—Three from Tsehchung, Yunnan.

This squirrel has the hairs slaty at base, tipped upon the body with

cream, and upon the parachute with rufous. Below the pelage is

buffy, darkening to ochraceous on the parachutes. The head is pale

gray, the tail tip black, and the feet rufous.

PETAURISTA RUBICUNDUS A. B. Howell

Petaurista ruhicundus A. B. Howell, Journ. Wash. Acad. Sci., vol. 17, 1927,

p. 82 (Mapientung, Szechwan, China).

Specmien.—One—^the type.

This squirrel has the underparts light but bright rufous, face, chin,

sides of neck and feet darker rufous, and hairs of the remainder of

the body appearing to be broadly tipped with the same color, although

closer inspection shows that the end of the guard hairs are black.

The tip of the tail is also black.

PETAURISTA SULCATUS A. B. Howell

Petaurista sulcatus A. B. Howell, Journ. Wash. Acad. Sci., vol. 17, 1927, p. 82

(Hsinlungshan, 65 miles northeast of Peking, Chihli, China).

.Specimens.—Three from Chihli : Hsinlungshan, 2 (including the

type) ; Eastern Tombs, 1.

This is a squirrel of the xanthotis type of dull coloration but con-

siderably smaller. The maxillary incisors are very broad and each

with a Avell-defined groove.

PETAURISTA XANTHOTIS (Milne-Edwards)

Pteromys xanthotis Mix,ne-Edwards, Ann. Sci. Nat., Zool., vol. 8, 1867, p. 301

(Tibet).

Specimen.—One from Taochow, Kansu,

This fine flying squirrel is apparently distinct from Tnelanopferus,

as discussed in the original description of P. sulcatus. It may be

mentioned that by " Tibet," Milne-Edwards usually signified a part
of the country that is now within the borders of China.

' Mem. Hist. Nat. Emp. Chlnois, vol. 4, pi. 10.
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PETAURISTA YUNNANENSIS (Anderson)

Ptcromys yunnanensis Anueesox, Ann. Jlag. Nat. Hist., ser. 4, vol. 16, 1875,

p. 282 (Zeugyechen, Yunnan, Cliina).

/Specimens.—Two from Tsehchung, Yunnan.

In one specimen of this magnificent flying squirrel the white of

the underparts is sharply ditferentiated from the rufous of the under

border of the parachute. In the other the transition is gradual and

there is a tinge of rufous over most of the underparts.

Genus SCIUROPTERUS F. Cuvier

SCIUROPTERUS BUECHNERI Satunin

Sciuropterus buechneri Satunin, Ann. Mus. Zool. Acad. Imp. Sci. St. Petersb.,

vol. 7, 1902, p. 549 (Tscliortentanm, Kansu, China).

Specimens.—Nine from Wutsaishan, Shansi.

Mr. Sowerby found these beautiful little flying squirrels to be an in-

habitant of the dense forests that cover the mountains near Wutsai

above an altitude of about 7,000 feet. All were brought in by
natives, who said that they feed on nuts and pine seeds, as one would

expect.

Family MUSCARDINIDAE

Genus TYPHLOMYS Milne-Edwards

TYPHLOMYS CINEREUS Milne-Edwards

Typhlomys cinereus Milne-Edwards, Bull. Soc. Philom., vol. 11, 1877, p. 9

(western Fukien, China).

/Specimens.—Four from Kuatun, Fukien.

These are practically topotypes of this rare rodent.

Family CRICETIDAE

Genus CRICETULUS Milne-Edwards

CRICETULUS ANDERSONI Thomas

Cricetulus andersoni Thomas, Proc. Zool. Soc. London, 1908, p. 642 (100

miles northwest of Taiyuanfu, Shansi, China).

Specim.e7is.—Twenty-five : Chingningchow, Kansu, 1 ; Yenanfu,

Shensi, 1; and the following from Shansi: 90 miles west, 8; 50 miles

northwest, 5; 20 miles east, 2; and 5 miles south of Taiyuanfu, 8.

Those from northwest of Taiyuanfu are appreciably paler than the

ones from west of this locality.

Sowerby found this little hamster distributed all over northern

Shansi and Shensi. It was to be met with in any mountainous or

hilly country and seemed to be extremely common. They were nearly

always caught close to cultivated fields. It would seem that they
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make use of any burrow that they encounter, but they do make holes

for themselves and these generally go straight into the ground and

are round and smooth. At the mouths of the latter one seldom

catches any other rodent.

CRICETULUS GRISEUS GRISEUS (Milne-Edwards)

Cricetus (Cricetulus) griseus Milnb-Edwabds, Rech. Mamm., 1871, p. 133

(Peking, Chihli, Chiua).

Specimens.—Ten : Tientsin, 7, and Tabul, Chihli, 2 ; and Weihsien,

Shantung, 1.

The Tientsin specimens are all in winter pelage and are consider-

ably grayer and less cohraceous than the two summer examples from

Tabul.

CRICETULUS GRISEUS FUMATUS Thomas

'Cricetulus griseus fumatus Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 4,

1909, p. 503 (Cbuchiatai, near Changchun, Kiriu, Manchuria).

SjJeciiiien^.—Three from 120 miles northeast of Sansing, Man-
churia.

This is a dark race and very distinct.

CRICETULUS GRISEUS OBSCURUS (Milne-Edwards)

Cricetus (Cricetulus)' obscurus Milne-Edwakds, Rech. Mamm., 1871, p. 136

(Saratsi, Shansi, China).

Specimens.—Eight from 20 miles west of Ningwufu, Shansi.

These specimens are not actually paler than comparable winter

material of gHseus typicus, but thej^ are much more ochraceous.

CRICETULUS TRITON TRITON (de Winton)

Cricetus {Criceiulun) trito)i de Winton, Proc. Zool. Soc. London, 1899, p. 575

(Northern Shantung, China).

Specimens.—Fourteen: Near Tientsin, Chihli, 8; and Weihsien,

Shantung, 6.

These are evidently not quite typical. Most of them have all

white feet but in several there is more than a suggestion of duskiness

about the ankle, thus approaching fuscipes.

CRICETULUS TRITON COLLINUS G. M. Allen

Cricetulus triton coUinus G. M. Allen, Amer. Mus. Nov., no. 179, 1925, p. 5

(Taipeishan, Tsinglingshan, Shensi, China).

Spechnen.—One from the Taipeishan district, 80 miles west-

southwest of Sianfu, Shansi.

This single immature, a virtual topotype of collirms, is appreciably

darker than any of the north Shansi specimens at hand.

2177G—29 i
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CRICETULUS TRITON INCANUS Thomas

Cricetulus triton incanus Thomas, Abst. Proc. Zool. Soc. London, 1908, p. 45

(12 miles northwest of Kolanchow, Shansi, China).

Specimens.—Yenanfu, Shensi, 1 ; 5 miles south, 11 ; 20 miles east, 3

;

and 50 miles northwest of Taiyiianfu, Shansi, 1.

Two of these individuals were compared by G. S. Miller, jr. at

the British Museum with the type of incanus and pronounced typi-

cal. They are very little if any paler, however, than the Tientsin

skins that have been referred to triton typicus.

Sowerby found them rather uncommon, inhabiting either fields

or mountainous country. The burrow is usually very round and

descends either perpendicularly or at a very sharp angle for some

distance. When the farmers were plowing preparatory to planting

Avinter wheat near Taiyuanfu they often turned up live specimens.

When brought to bay in the open they would roll over on their backs

and defend themselves from this position. They are very destruc-

tive to native crops as they lay up large stores of such grains as

beans and millet.

CRIOETULUS TRITON NESTOR Thomas

Cricetulus tvestor Thomas, Proc. Zool. Soc. London, 1907, p. 46G (Kimlioa. 65

miles northeast of Seoul, Korea).

Specimems.—Twelve: Near Imienpo, 1, and 60 miles southwest of

Kirin, Manchuria, 3; 150 miles up the Yalu River, Korea, 7; and

75 miles northeast of Peking, Chihli, 1.

On the basis of its dark coloration I am compelled to list under

this race the above juvenile from Chihli. Two of the specimens are

considerably larger than the measurements given Mr. Thomas.

Genus CRICETISCUS Thomas

CRICETISCUS CAMPBELLI (Thomas)

Cricetulus campt)elli Thomas, Ann. Mag. Nat. Hist., ser. 7, vol. 15, 1905,

p. 322 (northern Chih,li, China).

Specimens.—Two from Tabul, Chihli.

In the original description the type localit}^ of this species was
erroneously stated to be at a spot about 200 mile^ north of Chihli,

a mistake later corrected by the describer.

Genus PHODOPUS Miller

PHODOPUS BEDFORDIAE (Thomas)

Cricetulus hedfordiae Thomas, Abst. Proc. Zool. Soc. London, 1908, p. 45

(Yulinfu, Shensi. China).

Specimens.—Twenty-two : Wutsai, Shansi, 1 ; Yulinfu, Shensi, 21.
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Genus CLETHRIONOMYS Tilesius

CLETHRIONOMTS RUFOCANUS KEGULUS (Thomas)

Craseomys regulus Thomas, Proc. Zool. Soc. London, 1906, p. 863 (Mingyong,

Seoul, Korea).

Specimens.—Fifty-four: Sunijari River, 23, and Imienpo, Man-
churia, 23 ; 150 miles up the Yalii River, 6, and Potaidon, Korea, 2.

There is more individual than geographic variation in the skulls

of these specimens. Those from the Yalu River are paler than the

Imienpo examples, but this difference may be seasonal.

CLETHRIONOMYS RUFOCANUS SHANSEIUS (Thomas)

Craseomys shanscius Thomas, Proc. Zool. Soc. London, 1908, p. 643 (100

miles northwest of Taiyuanfu, Shaiisi, (jhina).

Spechnens.—Thirteen from Shansi : 50 miles northwest of Taiy-

uanfu, 5, and 90 miles west of the same place, 6 ; 30 miles- west of

Kueihuacheng, 2.

Sowerby found these red-backed mice most commonly in the

vicinity of mossy banks in forests.

Genus MICROTUS Schrank

MICROTUS (CARYOMYS) INEZ INEZ Thomas

Microtus (Eothenomys) Inez Thomas, Abst. Proc. Zool. Soc. London, 1908,

p. 45 (Kolanchow, Shansi, China).

/Specimen.—One from Yenanfu, Shensi.

MICROTUS (CARYOMYS) INEZ NUX Thomas

Microtus {Eothenomys) nux Thomas, Abst. Proc. Zool. Soc. London, 1910,

p. 26 (Shangchow, Shensi, China).

SpecimeTis.—^Three from Shangchow, Shensi.

This is a darker, less brown animal than inez typicus and the

relationship of the two is undoubtedly subspecific. Hinton (1926)

in his monograph of the voles placed both inez and nux in the

synonymy of Evot&m.ys rufocanus shanseius and stated that both of

these forms as well as other Caryomys were based upon immature
specimens of the local subspecies of Evotomys rufocamas. The three

examples listed above were a part of the original series upon which
Thomas based his description of ivax.^ and they are conclusively

different from the Evotomys, or as now termed, Glethrionomys, of

this locality, of any age whatsoever, both the skins and the skulls

departing from the latter in a number of important respects,

MICROTUS (EOTHENOMYS) MELANOGASTER MELANOGASTER (Milne-Edwards)

Arvicola melanogaster Milne-Edwabds, Nout. Arch. Mus., vol. 7, 1871, p.

93 (Muping, Szechwan, China).
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Specimen.—One from just south of Mount Omei, Szechwan.

The skull of this single specimen is closer to the typical race than

to mucronatus.

MICROTUS (EOTHENOMYS) MELANOGASTER COLURNUS Thomas

Microtus {Eothenomys) melanogaster colurnus Thomas, Ann. Mag. Nat. Hist.,

ser. 8, vol. 7, 1911, p. 209 (Kuatun, Fukien, China).

Specimens.—Seven from the type locality.

One of these topotypes has four inner salient angles to m^, but is

otherwise indistinguishable from the rest.

MICROTUS (ANTELIOMYS) CHINENSIS Thomas

Microtus chinensis Thomas, Ann. Mag. Nat. Hist., ser. 6, vol. 8, 1891, p. 117
(Kiatiugfu, Szechwan, China).

SpectTnens.—Five from Washan, Szechwan.

A late October specimen has a striking golden overtone to the

dorsum, caused by minute golden tips to the longer hairs. The re-

mainder were taken during July and are in ragged pelage, somewhat
darker.

MICROTUS (PHAIOMYS) MANDARINUS MANDARINUS (Milne-Edwards)

Arvicola mandannus Milne-Edwaeds, Rech. Mnmm., 1871, p. 129 (probably

near Saratsi, Shansi, China (see G. M. Allen, 1924)).

Specimens.—Three, from 5 miles south and 50 mijes northwest of

Taiyuanfu, Shansi.

Sowerby found these voles inhabiting grassy hillsides.

MICROTUS (PHAIOMYS) MANDARINUS JOHANNES Thomas

Microtus Johannes Thomas, Abst. Proc. Zool. Soc. London, 1910, p. 25 (12

miles northwest of Kolanchow, Shansi).

Specimens.—Five from Wutsai, 20 miles west of Ningwufu, Shansi.

These specimens were compared by Mr. Miller with the type in the

British Museum. Sowerby found this race to be an inhabitant of

open fields. In his notes he mentioned that the range of mountains

lying between Ningwufu and Taiyuanfu evidently constitute a bar-

rier which separates the ranges of true miandannus from the paler

race of the Ordos type of desert country to the northwest, just as this

range marks the southern boundary in this region of the distribution

of Phodopus and Dipus.

MICROTUS (PHAIOMYS) PULLUS Miller

Microtus pullus Miller, Proc. Biol. Soc. Wash., vol. 24, 1911, p. 53 (Chlao-

cheugshau, 90 miles west of Taiyuanfu, Shensi, China).

Specimens.—Three (including the type) from the type locality.

It is probable that this raiinial is but a darker subspecies of ma?i-

daH7ius, but the material available is not adequate to establish this
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point. Sowerby found it to inhabit the open, grassy hillsides clear

to their tops, at 9,500 feet.

MICROTUS (PHAIOMYS) BRANDTI (Radde)

Arvicola hrandti Radde, Mel. Biol. Acad. St. Petersb., vol. 3, 1861, p. 683

(Mongolia).

Specimens.—Six (including the type of M. warringtoni) from

Tabid, Chihli.

With access to a series of virtual topotypes of hrandti^ G. M. Allen

(1924) found that the size of the latter is fully as great as of the

specimens upon which G. S. Miller based his description of M. w<tr-

Hngtoni. As size was the only racial character ascribed to the lat-

ter, I follow Allen's example and list all these specimens under the

name 'b7'andti.

MICROTUS (NEODON) IRENE Thomas

Microttis Irene Thomas, Abst. Proc. Zool. Soc. London, 1911, p. 5 (Tatsienlu,

Szechwau, China).

Specimens.—Two from Szechwan; Shuowlow, 1, and 10 miles

south of Tatsienlu, 1,

Although these specimens differ from one another in several re-

spects, they are both assigned to this species for the present.

MICROTUS (STENOCRANIUS) ANGUSTUS Thomas

Microttis angustus Thomas, Proc. Zool. Soc. Loudon, 1908, p. 108 (about 100

miles northwest of Kalgan, Chihli, China).

Specimens.—Four from Tabul, Chihli.

These are virtual topotypes.

MICROTUS CALAMORUM CALAMORUM Thomas

Microtus calamorum Thomas, Ann. Mag. Nat. Hist, ser. 7, vol. 10, 1902,

p. 167 (near Nanking, Kiangsu, China).

Specimens.—Twenty from Yochow. Hunan.
There is some resemblance of this large vole to M. ptUiceus. as

already pointed out by Thomas, but the relationship is hardly nearer

than specific. Hoy found many nestling young in early June, and it

is gathered from his field catalog that this species inhabits fairly dry
fields as well as the rushy growths of swampy areas.

MICROTUS CALAMORUM SUPERUS Thomas

Microtus calwrnorum superus Thomas, Abst. Proc. Zool. Soc. London, 1911,

p. 27 (30 miles south of Fenghsiangfu, Shensi, China).

Specimen.—One skull only from Taipingsha, Shensi.
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MICROTUS PELLICEUS Thomas

Microtus pelliceus Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 383

(Ussuri River, Siberia).

/Specimens.—Twenty-nine from the Simgari River, 60 miles south-

west of Kirin, Manchuria.

In this species the incisors are much longer and project farther

than in M. coLamor-u/m.

Family RHIZOMYIDAE

Genus RHIZOMYS Gray

RHIZOMYS DAVmi Thomas

Rhizomps damdl Thomas, Abst. Proe. Zool. Soc. London. No. 90, 1911, p. 5

(Kuatun, Fukien, China).

/Specimens.—Three from Yenpingfu, Fukien.

The skulls of the two largest individuals show some differences and

it is by no means impossible that the largest and smallest specimens

may ultimately prove to be sinensis, but in the absence of undoubted

representatives of the latter race, and in view of the fact that they

are all from the same place, it is certainly wiser to refer these speci-

mens to davidi.

RHIZOMYS VESTITUS Milne-Edwards

Rhizomijs vestitus Mh^ne-Edwards, Nouv. Arch. Mus., 1871, p. 93 (Muping,

Szechwan, China).

Specitnens.—Five from Szechwan : Wenchwan, 3, and Wanhsien, 2.

The condylobasilar measurement of some of these skulls is larger

(74 mm.) than that given by the describer for vestitus, but the re-

semblance seems to be with this form rather than R. timrdi.

Family SPALACIDAE

Genus MYOSPALAX Laxmann

The four forms of this genus at hand are certainly not all distinct

species, but the binomial should be used for them until a better

understanding of the Asiatic molerats has been gained.

MYOSPALAX CANSUS (Lyon)

Mijotalpai cansus Lyon, Smiths. Misc. Coll., vol. 50, 1907, p. 134 (Taochow,

Kansu, China).

Specimens.—Twenty-one : Yenanfu, 1 and Yulinfu, Shensi, 5 ; and

the following from Kansu; 15 miles southeast of Choni, 1; 15 miles

northeast of Chengning, 8; Taochow, 1 (the type) ; 30 miles south of

Lanchow, 4 ; and near Archuen, Minshan Mountains, 1.
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The type of M. ccmsus is male and not female as at first recorded.

On the basis of the present material I can not recognize the sub-

species shenseius even though topotypes are at hand. The differ-

ence in coloration is not sufficient to constitute a tenable character

and the length of the maxillary tooth row does not prove to be longer

in the Shensi skulls. The color of the four specimens from south

of Lanchow is puzzling in that it is practically entirely gray, and

the skull of at least one shows some variation ; but they are all rather

immature and no other disposition can be made of them at present.

MYOSPALAX FONTANUS Thomas

Myospalax fontanus Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 9, 1912, p. 93

(Ningwufu, Shansi, China).

/Specimens.—Thirteen from Shansi as follows: 20 miles west of

Ningwufu, 9; 10 miles south of Wutsai, 1; and 90 miles west of

Taiyuanfu, 3.

The three specimens from west of Taiyuanfu are not appreciably

different from the virtual topotypes of this large, rather pale form.

As is M. fontanieri the second nail of the manus is as long as the

third. All Sowerby ever saw were dug up by natives while working

in their fields, or had been flooded out by irrigation. They are re-

markable diggers and he once watched one work its way with aston-

ishing rapidity into the packed ground of a Chinese courtyard.

They are clumsy but can get up a fair speed. They dislike light

intensely and always try to hide away in some dark corner. When
feeding they hold the food down with their forefeet.

MYOSPALAX ROTHSCHILDI Thomas

Myospalax rothschUdi Thomas. Ann. INIag. Nat. Hist., per. 8, vol. 8, 1911,

p. 122 (40 miles southeast of Taochow, Kansu, China).

Specmiens.—Five skulls and four skins from Taochow, Kansu.

Although aU of these specimens are immature I have no hesitation

in assigning them to this distinct species, for not onlj^ has the pelage

a soft quality and distinctive silvery sheen, but the skull characters

of shortness of molar rows and two inner reentrant angles of m^ are

shown to good advantage. Additional items of interest are the short-

ness and hairiness of the tail, relative width of the anterior nasals,

slight development of the infraorbital septem of the maxilla, medial

palatal spine, form of the hamular processes, and paleness of the

incisors.

MYOSPALAX SMITHH Thomas

Myospalax s^mithii Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 8, 1911, p. 720

(30 miles southeast of Taochow, Kansu, China).

Specimens.—Two from Kansu: 30 miles east-southeast of Lan-

chow, 1; and "probably Choni," 1.
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Although not adult the last-mentioned specimen is indubitably

assignable to this species on the characters of temporal fossae, inter-

orbital, and third upper molar. An additional detail of importance

is the basioccipital, which extends farther ventrad than any part of

the bullae. Unfortunately the second specimen is still younger. Al-

though belonging to this group it is considerably different, for the

pelage is of a delicate maltese gray with no trace of buffy or brown,

the infraorbital formina are very smajl, the basioccipital higher in

respect to the bullae, and the inner reentrant angles of the molars

are deeper.

The occurrence of so many forms of this genus in the neighborhood

of Taochow is very remarkable, but they have trustworthy characters

and there is no reason for doubting their validity.

Family MURIDAE

Genus MERIONES lUiger

MERIONES PSAMMOPHILUS (Milne-Edwards)

OerMllus psammophilus Milne-Edwaeds, Rech. Mamm., 1871, p. 144 (Mon-

golia).

Specimens.—Twenty-one: Yulinfu, 2, and Yenanfu, Shensi, 6; 5

miles south, 6, and 20 miles northwest of Taiyuanfu, 2, and 20 miles

west of Ningwufu, Shansi, 5.

The Shensi example.s average paler and more ochraceous than those

from Shansi and it is a question whether the two lots should not be

separated. The claws are white, hairs of the unclerparts almost

lacking ochraceous bases, and bullae at times touching the zygomatic

arches; but the bullae are so little larger than those of unguiculatus

that this is a poor character for differentiation. "Wliile Mr. Sowerby
was in the Ordos Desert he frequently had opportunity for watching

these lively creatures playing about the mouths of their burrows

in broad daylight, while elsewhere he has never seen them during the

day. They are largely colonial.

MERIONES UNGUICULATUS (Milne-Edwards)

GerMlIus unguiculatus Milne-Edwards, Ann. Sci. Nat., vol. 7, 1867, p. 377

(Mongolia).

Specimens.—Two from Tabul, Chihli.

The claws of this species are black, belly hairs plumbeous at base

and with the suggestion of a buffy overwash, and the bullae never

touch the zygomatic arches.
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Genus RHOMBOMYS Wagner

RHOMBOMYS OPIMUS NIGRESCENS (Satunin)

Oerbillus opimus nigrescens Satunin, Ann. Mus. Zool. Acad. Imp. Sci. St.

Petersb., vol. 7, 1903, p. 560 (Oroknor, central Mongolia).

SpeciTTiens.—Nine from 45 to 105 miles northwest of Ninghsia,

Kansu.

The validity of this race has not definitely been established and I

have not the material to settle the question, but these specimens fit

the description admirably.

Genus APODEMUS Kaup

APODEMUS AGRARIUS COREAE Thomas

Apodemus agrarins coreae Thomas, Proc. Zool. Soc. London, 1908, p. 8 (Ming-

yong, 110 miles southeast of Seoul, Korea).

8specimens.—Five from 65 to 75 miles northeast of Peking, Chihli.

These are not greatly different from A. g. Tnantchuricus but aver-

age duller, with black stripe narrower.

APODEMUS AGRARIUS MANTCHURICUS (Thomaa)

Mus agrarius mantchuricus Thomas, Proc. Zool. Soc. London, 1898, p. 774

(Manchuria).

Specimens.—Forty-four from Manchuria: 60 miles southwest of

Kirin, 21 ; 120 miles northeast of Sansing, 6 ; 180 miles up the Yalu

River, 2; Fengtien, 2; and Imienpo, 13.

It is by no means certain that the Yalu River examples should not

be called coreae.

APODEMUS AGRARIUS NINGPOENSIS (Swinhoe)

Mus ningpoensis Swinhoe, Proc. Zool. Soc. London, 1870, p. 637 (Ningpo,

Chekiang, China).

jSpecimens.—Forty-eight: Yochow, Hunan, 37; Taiping, Anhwei,

4; Nanking, 5; Chinkiang, 1; and Shanghai, Kiangsu, 1.

In typical immatures there is quite a strong black dorsal stripe,

but not to the extent occurring in true agrarius. In the Anhwei adults,

however, there is but the faintest indication of this stripe, while in

the Hunan examples it is a bit better defined, though still faint in

all but two. Coloration is both pale and dull, with pelage short and
having less of the grayish ticking exhibited by palUdior.

APODEMUS AGRARIUS PALLIDIOR (Thomas)

Apodemus agrarius palUdior Thomas, Proc. Zool. Soc. London, 1908, p. 7

(Chefoo, Shantung, China),

Specimens.—Eight: Near Tientsin, Chihli, 2; 15 miles south of

Sianfu, 3, and Yenanfu, Shensi, 3.
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This is a paler, sandier race with fine black stripe. The two speci-

mens from Tientsin are excessively pale and gray, and were taken

during January.

APODEMUS SPECIOSUS PENINSULAE (Thomas)

Micromys speciosus peninsulae Thomas, Proc. Zool. Soc. London, 1906, p. 862

(Ming:5'ong, 110 miles southeast of Seoul, Korea).

Sjyecimens.—Eighty-seven : Fengtien, 2, Imienpo, 20, and 60 miles

southwest of Kirin, Manchuria, 11 ; 150 miles up the Yalu River, 3,

and Potaidon, Korea, 2; 65 to 75 miles northeast of Peking, Chihli,

12 ; 18 to 90 miles west of Taiyuanfu, 9, 20 miles east of Taiyuanfu,

11, and 30 miles west of Kueihuacheng, Shansi, 5; Taipeishan district,

2, 12 miles south of Yenanfu, 4, 15 miles west of Sianfu, 4, and 80

miles west southwest of Sianfu, Shensi, 2; and 15 miles south of

Lanchow, Kansu, 1.

Included in the above list is the material upon which A. praetor

was based. The type of this is a phenomenally large specimen such

as is encountered occasionally in almost all groups of rodents. No
other individual of this praetor series is as large as the measure-

ments given by Thomas for peninsulae. The darker, less yellowish

coloration ascribed to praetor is seasonal and is a character of the

short, summer coat, which, however, may be retained until October.

No winter or spring specimen has this type of coloration but at these

seasons they are more niddy. The Chihli series, also in the short,

dull, summer coat, have tails that are usually shorter than the head

and body. In Shansi and Shensi Sowerby found these mice in almost

all wooded or brushy country.

APODEMUS DRACO (Barrett-Hamilton)

Mus sijlvaticus draco Barrett-Hamilton, Proc. Zool. Soc. London, 1900, p.

418 (Kuatun, Fukien, China).

/Specimens.—Four from Kuatun, Fukien.

From his papers I judge that Thomas is somewhat doubtful re-

garding the exact status of draco. I share his uncertainty in this re-

spect and the identification must be provisional. These should cer-

tainly be topotypes of draco, but Barrett-Hamilton stated that this

is a subspecies of sylvaticus and brighter above than typicus, while

the specimens at hand are definitely darker. They are not subspecies

of sylvaticus, for there are eight mammae and they have the short

incisive foramina of speciosus—not the long ones of sylvaticus.

Thomas mentioned that draco has eight mammae but stated nothing

further anent its systematic position.
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Genus RATTUS G. Fischer

RATTUS RATTUS RATTUS (Linnaeus)

[Mils] rattus Linnaeus, Syst. Nat., ed. 10, 1758, p. Gl (Upsala, Sweden).

Specimen.—One from Fiitsing, Fukien.

The only specimen of all black rat secured was this juvenile, too

young for other characters to be distinguishable. It probably be-

longs to this race, to be expected anywhere near the coast, although

it is not impossible that it may be a melanistic individual of some

other form.

RATTUS RATTUS ALEXANDRINUS (Geoffrey)

Mus alcxandrinus Geoffboy, Cat. Mamm. Mus. Hist. Nat. Paris, 1803, p. 192

(Alexandria, EgyiJt).

/Specimen.—One, from 1.50 miles up the Min River, Fukien.

This example is indistinguishable from selected European skins

and this, together with the fact that it was taken by a river whence

it could have Ijeen transported by boat, obliges me to identify it as

of this race. The tail is 142 per cent of the head and body length

and the total length of the skidl is 40.5 mm. The length of the tail

renders it unlikely that it might properly be ascribed to sladeni.

RATTUS RATTUS EXIGUUS A. B. Howell

Rattus rattus exiguus A. B. Howell, Proe. Biol. Soe. Wash., vol. 40, 1927,

p. 43 (70 miles southwest of Yenpiugfii, Fukieu, China).

Specimens.—Sixteen, from the following localities in Fukien: 14

from 70 miles southwest of Yenpingfu, at an altitude of 500 feet;

one from Foochow ; and one in spirits from Kulingsu Island.

This race is readily distinguished from sladeni and alexandrinus

hj its pale color, small size and short foot, and from the latter at

least by the shorter tail. It should be distinguished without trouble

from any other rat of eastern China, although I suspect that it has

at times been mistaken for kumiliahis, which is evidently very rare

in collections.

RATTUS HUMILIATUS HUMIIJATUS (Milne-Edwards)

Mus humiUatus Milne-Edwards, Reeh. Mamm., 1871, p. 137 (Peking, Chihli,

China).

Specimens.—Three: Chinkiang, Kiangsu, 1; and Canton, Kwang-
tung, 2.

The Kiangsu example is the only one of the above with measure-

ments and its tail is 93 per cent of the head and body length. Very
conflicting measurements have been given for this species, but those

who have examined the type are evidently in accord that the tail is

shorter than the head and body. In manuscript notes on type speci-
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mens in the Paris Museum, G. S. Miller, jr., has said that there are

two mounted cotypes of this rat and that the measurements are:

head and body, 160 and 150 ; tail 100 and 96 ; and foot, 30 and 33 mm.
It is very probable that other Chinese rats have often been mis-

identified as this, which seems to be exceedingly rare in collections.

From R. r. alexandrinus its skull is distinguishable only by the fact

that in the latter the anterior portion of the nasals are usually abruptly

wider, the temporal ridging heavier, and incisive foramina broader;

but these details are not always uniform. The best criterion for

differentiating the two is the great difference in the length of the tail.

Some might therefore conclude that humiliatus should stand as a

subspecies R. rattus. And it really seems no more distant from

alexandrinus than it does from R. r. exiguus. I am inclined to be-

lieve, however, that although related most nearly to the rattus group,

humiliatus is specifically distinct and probably would not cross, under

normal conditions, with either of the two rats mentioned. Immature
skins of humiliatus may be difficult to distinguish from similar speci-

mens of R. noi^egicus, but in adults the silkj^ pelage of the former is

diagnostic.

RATTUS HUMILIATUS INSOLATUS A. B. Howell

Rattus humiliatus insoJattis A. B. Howell, Proc. Biol. Soc. Wash., vol. 40,

1927, p. 44 (near Yenanfu, Sliensi, China).

Specitnens.—Four from Shensi : Yenanfu, 3 (including the type)

;

and Yulinfu, 1.

This is a rather large and pale race.

RATTUS HUMILIATUS SOWERBYI A. B. Howell

Rattus humiliatus sowerhyi A. B. Howell, Proc. Biol. Soc. Wash., vol. 41,

1928, p. 42 (near Imienpo, north Kirin, Manchuria).

/Specimens.—Two, including the type, from the type locality.

This also is a large race, but dark and richly colored and with

the sootiness of the face pronounced. Superficially it is not unlike

R. norvegicus but the softness of the pelage is distinctive, at least in

adults.

RATTUS FLAVIPECTUS (Milne-Edwards)

Mus flavlpectus Milne-Edwards, Nouv. Arch. Mus. Hist. Nat., 7, 1871, p. 93

(Muping, Szechvpan, China).

Specimens.—Forty-three: Foochow, 3; Kuliang. 2; Futsing, 4;

near Yenpingfu, 4; and YO miles southwest of Yenpingfu, Fukien, 1;

near Chinkiang, Y, and Shanghai, Kiangsu, 21; Canton, Kwang-
tung, 1 ; and Mount Omei, Szechwan, 1.

The dorsal coloration of this series is rather uniform, but several

of the older individuals have a very few white hairs scattered over
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the back. Below there is more variation. The majority have a

strongly ochraceous overwash but in many the underparts are

grayer, this evidently being due to the wearing away of the hair tips.

There is invariably some ochraceous about the chest, however. In

but three is there a white pectoral area. The brown of the fore feet

is not always sufficiently pronounced to be distinguishable if the

specimen is at all dirty or greasy. In the Kiangsu skulls the infra-

orbital laminae of the maxillae average shorter, but their separation

on this character alone is hardly justifiable at present.

RATTUS GRISEIPECTUS (Milne-Edwards)

Mus griseipcctus Milne-Edwakds, Nouv. Arch. Mus. Hist. Nat., vol. 7, 1871,

p. 93 (Szechwan, China).

/Specimens.—Four: 70 miles southwest of Yenpingfu, Fukien, 1;

and Yochow, Hunan, 3.

The adult from Fukien measures as follows: head and body, 167;

tail, 183; and hind foot, 36. The total length of the skull is 44 mm.
Two of the Hunan specimens are alcoholics. The third is much
brighter than the one from Fukien and correspondingly more nearly

resembles humiliatus in appearance, but the size of the skull with

large rostrum and long tail is always sufficient to separate the two
species. The identification of the two alcoholics is tentative.

RATTUS NORVEGICUS CARACO (Pallas)

Mus caraco Pallas, Nov. Spec. Quad. Glir. Ord., 1878, p. 91 (eastern Siberia).

Specimens.—Seventeen from Manchuria : Imienpo, 2, 60 miles

southwest of Kirin, 6, and 120 miles northeast of Sansing, 9.

This rat is differentiated from typicus chiefly by its dark color, less

decidedly brown.

RATTUS NORVEGICUS SOGER (Miller)

Epimys norvcgicus socer IMiller, Proc. Biol. Soc. Wash., vol. 27, 1914, p. 90

(Taochow, Kansn, China).

Specimens.—Sixty-eight : Tientsin, 2 ; Peking, 20 ; 80 miles east of

Peking, 16, 65 to 75 miles northeast of Peking, 7 ; and Chingwangtao,
Chihli, 1; Taochow, 5 (including the type); Lanchow, 2; and
Archuen in the Minshan Mountains, Kansu, 2 ; Suifu, Szechwan, 10

;

Canton, Kwangtung, 2 ; and Amoy Island, Fukien, 1.

The majority of these specimens are distinguishable from an aver-

age of north European examples of the brown rat but along the

coast and larger rivers of China there is bound to have been an
infusion of rats brought in by shipping and the correct identifica-

tion of all specimens in the case of two such slightly differentiated

races is manifestly impossible. The Suifu skins are definitely

browner of belly and darker of back, but they were made up from
salted pelts and one cannot place reliance in these characters.
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RATTUS CONFUCIANUS CONFUCIANUS (Milne-Edwards)

AIus confuciaiius Milne-Edwards, Nouv. Arch. Mus. Hist. Nat., vol. 7, 1871,

p. 93 (Mupiiig, Szechvpau, China).

Specimens.—FiftY-t^Yo: Tatsienlu. 4; Siiifn. 6; and Wenchwan,.

Szechwan, 5; Nanking. 1; and Cliinkiang. Kiangsu, 8; Yenpingfii,

19; 70 miles southwest of Yenpingfu, 2; Kiiliang, 1; Peiliang, 1;

Fiitsing, 1 ; and Kuatim, Fiikien, 2.

The Szechwan skins were made up from sahed pelts and all that

can be said of tliem is that at least most of them are true confucianus,

for about those with fragmentary skulls little can be told. One of the

Suifu examples differs in being excessively spiny over the shoulders

but not upon the rump. The skull is broken to bits, however. It was

expected that the Fukien rats of this species would prove to be of

the race littoreus Cabrera, but such is not the case, for the coFor is

quite dark, there is very little dusky upon the feet of any of them,

and instead of having a short tail this member is quite long. The
specimens at hand are rather small for typical confucianus but the

measurements for this as given by various investigators are conflict-

ing and I follow G. M. Allen in thus identifying the material from

this part of China.

Most of the skins were taken in April and the pelage of these is

relatively nonhispid, but those secured in late summer are quite

spiny. The feet of the majority are pure white and in very few does

the dusky area extend beyond the ankle. The tip of the tail usually

shows at least some indication of white above, and in a few the

terminal third is entirely white.

Skulls may be distinguished from those of huang by the fact that

the temporal ridges hardly ever extend to the interparietal, but t\\Qy

are otherwise very similar indeed. It should be mentioned that in all

the older females the rostrum is definitely broader than in anj' male

save one, although it is possible that this may be fortuitous. Two
have skulls that are considerably larger than the others but otherwise

they are similar. The skins from Kiangsu have feet that average

larger (29 mm). Average measurements of five large specimens

from Fukien are: head and body, 132; tail, 179: hind foot, 27; and

total length of skull, 35.5 mm.

RATTUS CONFUCIANUS CHIHLIENSIS Thomas

Rattus confucianus chihliensis Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 20,

1917, p. 199 (65 miles east of Peking, Chihli, China).

Specimens.—Fifteen from Chihli : Chingwangtao. 4 ; and 65 to 75

miles northeast of Peking. 11.

The above north China specimens are virtually topotypes. Three

of the Chingwangtao skulls are missing but the skins are assigned
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to this race on the basis of their dusky metapodials. Another charac-

ter differentiating chihliensis from Fukien confucianus is the slender-

ness of the rostrum ; and the bulhie average a shade smaller.

RATTUS CONFUCIANUS LUTICOLOR (Thomas)

Mtis confucianus luticolor Thomas, Abst. Proc. Zool. Soc. Loudon, 1908, p. 45

(Yenanfu, Shensi, China).

/Specimens.—Eighteen: Yenanfu, 7; 15 miles south of Sianfu,

Shensi, 3; 50 miles northwest of Tai3'uanfu. 2; 20 miles east of

Tai3'uanfu, 5 ; and 30 miles west of Kweihuating, Shansi, 1.

Two of the specimens from Sianfu are darker and the third much
more ruddy than topotypes, and the two former at least probably

A'ary toward the race canorios. Those from east of Taiyuanfu might

almost as w^ell be placed with chihliensis. Sowerby found these rats

most commonly among the rocks along the sides of the valleys.

RATTUS CONFUCIANUS SACER (Thomas)

Mus confucianus saccr Thomas, Proc. Zool. Soc. London, 1908, p. 6 (Cliefoo,

Shantung, China).

JSpecimens.—Twenty-two from Hunan; Changsha, 2; Yochow, 20.

I have had no opportunity to examine topotypes of this race, but

as I understand sacer it is an illy defined subspecies representing

various degrees of intergradation between confuciarms and chUA-

ensis, and farther west, luticolor also. These Yochow skins are con-

siderably brighter than true confuciawiis but darker than luticolor.,

and are variousjly intermediate in other ways. It may be noted that

Yochow is not in Honan, as mentioned by Allen (1926) but in Hunan,
which puts a somewhat different interpretation upon specimens from

that locality.

RATTUS HUANG HUANG (Bonhote)

Mris huang Bonhote, Abst, Proc. Zool. Soc. London, 1905, p. 387 (Knatnn,

Fukien, China).

SpecimeTis.—Thirty-nine from Fukien : 70 to 75 miles southwest of

Yenpingfu, 31 ; Yenpingfu, 2 ; Peiliang, 1 ; Foochow, 1 : and Kuatun, 4.

This fine series seems to be perfectly typical, although only the

very largest specimens equal the measurements usually given for this

species. On the other hand, the smallest adult is considerably larger

than the dimensions given for ling. In the series at hand there is

comjDaratively little color variation save what is ascribable purely to

wear, but there is much as regards spininess of pelage. The fresh,

unworn coat has very few and slender spines but the latter increase

in number and size as wear of the hairs progresses, until in very rag-

ged individuals the middle back and rump are covered thickly with

them.
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There is little cranial variation also, save to some extent in the

shape of the posterior termination of the nasals. Skulls may be told

from those of confudarms chiefly by the extension in the former of

the temporal ridges as far as the interparietal. The rostrum also

averages more slender and the interpterygoid narrower. Average

measurements of five large specimens are : Head and body, 135 ; tailj

190; foot, 28; ear, 19; and length of skull, 35.8 mm.

RATTUS EDWARDSI EDWARDS! (Thomas)

Mus edwardsi Thomas, Proc. Zool. Soc. London, 1882, p. 587 (western Fukien,

China).

Specimens.—Two from Kuatun, Fukien.

These very large rats may be considered topotypical, and their

skulls measure 61 and 58 mm. in length.

RATTUS EDWARDSI GIGAS (Satunin)

Mus gigas Satunin, Ann. Mus. Zool. Acad. Imp. Sci. St. Petersb., vol. 7, 1903,

p. 562 ("Valley of Chodzigou, near Lunganfu, Szechwan, China).

Specimens.—Two from southwest of Mount Omei, Szechwan.

These two sx^ecimens are not distinguishable with certainty from

those of Fukien, but G. M. Allen considers gigas to be a valid race

and doubtless with adequate material differences would be readily

apparent.

RATTUS LATOUCHEI (Thomas)

Mus latouchei Thomas, Ann. Mag. Nat. Hist., ser. 6, vol. 20, 1897, p. 13

(Kuatuu, Fukien, China).

Specimens.—Three : Mount Omei, Szechwan, 1 ; and 70 miles south-

west of Yenpingfu, Fukien, 2,

One of the Fukien examples is but half grown and the dorsal

coloration is dark sooty with practically no vestige of brown—a type

of Juvenal coloration usual in cricetid rats but apparently rare in

murids. The head, however, has assumed the adult pelage. The
larger specimen measures; head and body, 252; tail, 334; foot, 52;

and ear, 35 mm. It shows a head coloration that is typical of the

species but the body color is evidently unusually dark, being without

white tips to any of the hairs. Most of the skull is broken but

there remains sufficient to show the cranial characters of latouchei,

consisting chiefly of the large size in connection with the fact that

the dentations of the premaxillary-frontal sutures do not extend

caudad of the posterior tips of the nasals.

Perhaps the Szechwan specimen should be referred to mackenzii,

of which no examples are at hand, but the measurements (hind foot

57) are larger than are supposed to occur in that race, and both skin

and skull are practically indistinguishable from the Fukien adult.
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Genus MUS Linnaeus

MUS MUSCULUS MUSCULUS Linnaeus

[Mils] musculus Linnaeus, Syst. Xat., ed. 10, 1758, p. G2 (Sweden). •

Speciniens.—Twentj'^-three : Peking, Chihli, 3; Kwantsao, Wei-

chow, 3; Suifu, Szechwan, 9; Nanking, Kiangsu, 4; and 70 miles

southwest of Yenpingfu, Fukien, 4.

The Suifu specimens are dirty and misshapen and mostly prepared

from salted skins. The Chihli examples are also dirty. The only

practicable course has therefore been to refer all dark-bellied Mus to

musculus. Instead of being darker than typical musculus, as slnicus

was said to be, the material from south China averages lighter.

MUS BACTKIANUS GANSUENSIS Satunin

Mus [Legc/ada] gansuensi.s Satunin, Ann. Mus. Zool. Acad. Imp. Sei. St.

Petersb., vol. 7, 1908, p. 504 (Tschortentan. Kansu, China).

/Specimens.—Two from 128 to 157 miles west-northwest of Pao-

touchen. Inner Mongolia, and the following from Kansu ; near

Xinghsia and up to 60 miles west thereof, 7; Lanchow, 1 ; and 25 miles

southeast of Sining.

I shall follow the example of G. M. Allen (1927) in placing the

races of white-bellied Mu^ of China under the species hactrianvjS

rather than vxigneri as usual; but there are no undoubtedly tj'pical

specimens of the former available. This series is very pale, with

short tail (about 45 per cent of the total length), and without a buffy

throat patch.

MUS BACTRIANUS MONGOLIUM Thomas

Mus wagnerl mongollnm Thomas, Proc. Zool. Soc. London, 1908, p. 106 (100

miles northwe.st of Kalgan, Mongolia).

Specimens.—Fourteen : 3 from near Taiyuanfu, Shensi, and the

following from Chihli: Tabul, 6; 80 miles east of Peking, 3; and

Tientsin, 2.

The Tabul specimens are virtual topotypes and were compared by

G. S. Miller with the typical series at the British Museum. These

fourteen skins average much darker than the material from Kansu,

which I am justified in considering to represent gansuensis. Hence,

I can not agree with G. M. Allen (1927) in placing in synonymy
under the latter the name mongolium.

MUS BACTRIANUS MANCHU Thomas

Mus uiagneri mmicliu Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 4, 1909,

p. 502 (Chuchiatai, near Changchun, Kirin, Manchuria).

Specimens.—Seven from Manchuria : 60 miles southwest of Kirin,

5, and 180 miles up the Yalu River, 2.

This race is considerably darker than mongolium.

21776—29 5
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Genus MICROMYS Dehne

MICROMYS MINUTUS PYGMAEUS (Milne-Edwards)

Mus pygmaeus Milne-Edwaeds, Rech. Mamm., 1874, p. 291 (Szechwan, China).

Specimens.—Five: Yochow, Himan, 3; and Nanking, Kiangsu, 2.

The Hunan examples are very ochraceous—especially one of them

—

but I have in mind the ochraceous tones assumed by certain American
Dipodomys living on particular types of alkali soil and prefer to

call these specimens as above until more material i^ available.

Genus VANDEL'EURIA Gray

VANDELEURIA OLERACEA (Bennett)

Mus oleracea Bennett, Proc. Zool. Soc. London, 1832, p. 121 (Dukhun,

India).

SpeciTnen.—One from Yangchiaoshan, Yunnan.

The single representative of this rare genus in the National Museum
v^as caught alive in a nest of grass situated in a bush.

Family ZAFODIDAE

Genus SICISTA Gray

SICISTA CONCOLOR (Buchner)

Sminthus concolor Buchnee, Mel. Biol. Acad. St. Petersb., vol. 13, 18!)2.

p. 268 (Mountains of Sining, Kansu, China).

/Specimen.—One from near Imienpo, Manchuria.

This is an immature and there is nothing to do but refer it to this

species.

Genus ZAPUS Coues

ZAPUS SETCHUANUS VICINUS Thomas

Zapus setchuanus vicmus Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 10, 1912,

p. 402 (46 miles southeast of Taochow, Kansu, China).

Specimens.—Two from Kansu; Choni, 1, and Archuen, Minshan

Mountains, 1.

These two specimens are identified upon geographic grounds as

there is no comparative material of this genus at hand. The belly is

entirely white but the tail of neither is black above to the tip.

Family DIPODIDAE

Genus ALLACTAGA F. Cuvier

ALLACTAGA MONGOLICA ANNULATA (Milne-Edwards)

Dipus annulatus Milne-Edwards, Ann. Sci. Nat., vol. 7, 1867, p. 376 (probably

near Peking, Chihli, China).

SpeciTnens.—Two from Chihli : Tabul, 1, and 100 miles west of

Lamamiao, 1,
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As no specimens of undoubted mongolica tyjncus are available I

follow the opinion of G. M. Allen (1925) in considering that Chihli

examples are separable.

ALLACTAGA MONGOLICA LONGIOR Miller

Allacataga mongolica longior Miller, Proc. Biol. Soc. Wash., vol. 24, 1911,

p. 54 (15 miles northeast of Chingningchow, Kansu, China).

Specimens.—Thirteen from Kansu : From the iy^o, local ity, 12,

including the type ; and 45 miles northwest of Ninghsia, 1.

Not only are the ear and foot of this race distinctly longer than in

Chihli specimens but the toes are heavier and longer. In regard to

specimens which he kept in captivity, Sowerby found that they slept

upon the side or back and if disturbed would kick and bite savagely.

When not on the alert they had a queer habit of drooping the ter-

minal half of the ears. Efforts to trap them proved unsuccessful,

probably because no bait could be found to tempt them. The natives

secured them by digging them out of their holes, " but," says

Sowerby, " it takes a native to find the hole." They are called by
the suggestive native name tiao-tu-tze, which means "jumping rump."

Genus EUCHOREUTES Sclater

EUCHOREUTES NASD ALASHANICUS A. B. Howell

Euchoreutes naso alashnnicus A. B. IIowell, Proc. Biol. Soc. Wa.sh., vol.

41, 1928, p. 42 (Alashan Desert, Inner Mongolia, 100 miles north-northwest of

Ninghsia, Kansu, China).

Specivien.—One, the type.

This is an ochraceous and pale race, with larger bullae.

Genus DIPUS Zimmermann

DIPUS SOWERBYI Thomas

Dipus sowertyi Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 2, 1908, p. 307

(Yulinfu, Shensi, China).

Spedinetis.—Nine from Shensi: Yulinfu, 7; and 13 and 15 miles

north of Yulinfu, 2.

Sowerby found these jerboas capable of making enormous leaps

and one jumped out of a water jar three feet deep. Some which he
kept in captivity slept during the day, usually lying on their sides,

and so soundly did they sleep that one could pick them up and handle

them without arousing them. Several times when in this condition

they were thought to be dead. They are very frugal eaters, merely
nibbling at vegetables or grain. They hibernate during the cold

weather.
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Family HYSTRICIDAE

Genus ACANTHION F. Cuvier

ACANTHION SUBCRISTATUS (Swinhoe)

Eystrix suicristaia Swinhoe, Proc. Zool. Soc. London, 1870, p. 638.

/Specimen.—One from Siiifii, Szecliwan.

This specimen, the only Chinese porcupine in the National collec-

tion, is a juvenile, with flat skin and broken skull, but on the strength

of the relatively long nasals, v\'hich extend much farther back than

opposite the anterior border of the orbit. I venture to class it with

the species of eastern China, rather than with yunnannensis.

Order LAGOMORPHA
Family OCHOTONIDAE

Genus OCHOTONA Link

OCHOTONA (OCHOTONA) DAUURICA DAUURICA (Pallas)

Lepus danuricus Pallas, Reise, vol. 3, 1776, p. 692 (Mongolia).

Specimens.—Eight from Tabul, Chihli,

This series, in summer pelage, is of very uniform coloration.

OCHOTONA (OCHOTONA) DAUURICA ANNECTENS Miller

Ochotona annectens Miller, Proc. Biol. Soc. Wash., vol. 24, 1911, p. 54

(Chingningchow, Kansu, China).

Specimens.—Seven from Kansu : 15 miles northeast of Chingning-

chow, 6, including the type; 116 miles east of Lanchow, 1.

As compared with available hedfordi the skull differences of

aniiectens are too slight to be of great value in diagnosis. The body,

and especially the hind feet, of the latter are the smaller, however,

and the coloration is a faint shade darker. Where the above speci-

men was secured east of Lanchow, Sowerby found that the animals

had their burrows in the (presumably rather bare) sides of the small

guUies in loess gulches.

OCHOTONA (OCHOTONA) DAUURICA BEDFORDI Thomas

Ochotona hedfordi Thomas, Ab.st. Proc. Zool. Soc. London, 1908. p. 45 (Ning-

wufu, Shansi, China).

Specimens.—Seven: Wutsai, 3, and 30 to 50 miles northwest

of Taiyuanfu, Shansi, 3 ; and 12 miles south of Yenanfu, Shensi, 1.

These are in full winter pelage, being in color very similar to

dauurica typicus but paler. The one from near Yenanfu is grayer.

Sowerby found the burrows usually in very dense scrub where the

sharp-thorned wild jujube afforded protection from enemies.
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OCHOTONA (OCHOTONA) HUANGENSIS (Matschie)

Conothoa huaugensis Matschie, Wisseus. Erg. Exped. Filehner China und

Tibet, vol. 10. pt. 1, 1908, p. 214 (between Sianfu and Lanchow, Kansu, Cliiua).

Specimen.—One from 30 miles west of Sininf;, Kansu.

From the description of this race one infers that it is a member of

the dauuHca group. The above specimen is comparable to this in

color, and the bullae are about the same size but larger than in lyed-

fordi, as Matschie said. The pelage, however, is of an entirely dif-

ferent quality, being relativelj'- short and very woolly—not coarse as

in dmmn'ca and its allies. The skull, too, is considerably more arched

and the interorbital ridging is sharp and pinched in. The claws are

entirely black and very long, although the latter feature may, of

course, be due to local conditions.

OCHOTONA (OCHOTONA) ERYTHROTIS VULPINA A. B. Howell

Ochotoua (Ochotona) eryihrotis vuJpina A. B. Howell, Proc. Biol. Soc.

Wash., vol. 41, 1928, p. 117 (30 miles we.st of Sluing, Kansu, China).

Specimens.—Three: the type and two topotypes.

Apparently this is the only Chinese subspecies of true erythrotis,

having a summer coat that is of an inten.se reddish hue and with

hairs entirely lacking blaek tips. It is of interest that this new race

and a specimen of huangensh were secured in the same locality.

OCHOTONA (OCHOTONA) GLOVEKI Thomas

Ochotoiin gloveri Thomas, Ann. Mag. Nat. Hist., ser. 9, vol. 9, 1922, p. 190

(Najrchuka, Szechwan, China).

Specimen.—One from the type localit}'.

In addition to the cinnamon ears, this August topotype has the

nose of the same color. The relationship of this form to the species

erythrotis can be considered as no nearer than specific.

OCHOTONA (OCHOTONA) CHINENSIS Thomas

Ochotona {Ocliotonn) ch'mcnsli< Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 8,

1911, p. 728 (Yaratsaga, near Tatsienlu, Szechwan, China).

Specimens.—Four from Szechwan: Sungpan, 1; Ulongkong (10

miles south of Tatsienlu), 1; and Xganyangba, about 60 miles west

of Tatsienlu, 2.

These specimens. differ from gloveri., which is probably their near-

est relative, in being grayer and much darker because of more exten-

sive black tipping of the hairs. The Sungpan individual is paler with

more numerous whitish hairs, but can be called nothing else at

present.
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OCHOTONA (PIKA) ALPINA AUGENTATA A. B. Howell

Ochotona (Pika) alpina at-getttata A. B. Howhxl, Proe. Biol. Soc. Wash., vol.

41, 1928, p. 116 (15 miles nortli-nortliwest of Niughsia, uortliern Kansn, China).

/Specimens.—Two ; the type and a tototype.

The array of Chinese pikas that have been described, and especially

from Kansu, is quite formidable. Nevertheless it has been necessary

to name this race as the Chinese representative of alpinai In summer
pelage it is of a striking shade of silvery with pale ochraceous rump.

OCHOTONA (PIKA) SORELLA Thomaa

Ochotona sorella Thomas, Abst. Proc. Zool. Soc. London, 1908, p. 45 (20 miles

south of Ningwufu, Shausi, China).

Spechnen.—One from 60 miles north of Taiyuanfu, Shansi.

This example comes from close to the type locality of sorella and

it can hardly be doubted that this identification is correct. Its

small, slender skull places it in relationship with O. cansa, as stated

by Thomas, and the dimensions are even smaller (foot 25 mm.) than

of the type of sorella. Perhaps the fact that this is a midwinter

specimen while the type was secured in summer explains the differ-

ence in coloration. At any rate the skin at hand is a miniature

replica of a specimen of hedfordi from the same place, save that the

soles of the feet are sooty. Othewise the coloration is identical; but

of course the skull is subgenerically different. It is said to be an

inhabitant of woods and Sowerby found it to be an extremely rare

animal.

OCHOTONA (PIKA) THIBETANA (Milne-Edwards)

Lagomys thihetanux Milne-Edwards, Nouv. Arch. Miis.. vol. 7, 1S71, p. 93

(Muping, Szechwan, China).

Specimens.—Nine from Szechwan: Sungpan, 4; Washan„ 2; and

Ulongkong, 10 miles south of Tatsienlu, 3.

The identification of these specimens is largely circumstantial

They are all very poorly made skins of juveniles w^ith fragmentary

skulls, but the coloration and palatal foramina of the three in which

this part of the skull is intact show at least that they belong to this

group. It is interesting to note that both this form and ckinensis

occur at Ulongkong.

OCHOTONA (PIKA) CANSA MOROSA Thomas

Ochotona cansus Lyon, Smith.s. Misc. Colls., vol. 50, 1907, p. 136 (Taochow,

Kansu, China).

/Specimens.—Nine, including the type, from Taochow, Kansu.

These are June specimens in which there is considerable variation

in tone of pelage because of differences in wear.
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OCHOTONA (PIKA) CANSA MOROSA Thomas

Ochotoha cansa morosa Thomas. Arm. Mag. Nat. Hist., ser. 8, vol. 10, 1912,

p. 403 (Taipeishan, Shensi, China).

Specimens.—Four skulls from the type locality.

The skins to the above skulls can not at present be located but I

have no hesitation in their identification for they are very similar

indeed to cansa tjipiciis and from the type locality of morosa. Two
of the skulls are larger than the measurements given by Thomas.

Family LEPORIDAE

Genus CAPROLAGUS Blyth

CAPROLAGUS SINENSIS SINENSIS (Gray)

Lepus sinensis Gray. Hardwicke's lUust. Indian Zool., vol. 2, 1833-34, pi. 20

(Canton, Kwangtung, China).

Specimens.—Seven from Kiangsu : Shanghai, 6, and Chinkiang. 1.

The Shanghai skins are very uniform but the one from Chinkiang

is a bit darker and lacks any suggestion of gray upon the cheeks and

about the base of the ears. I follow G. M. Allen (1927) in the ge-

neric disposition of this species.

CAPROLAGUS SINENSIS FLAVIVENTRIS G. M. Allen

Caprolngus sinensis flaviventris G. M. Allen, Amer. Mus. Nov., No. 284, 1927,

p. 5 (Chuniranhsien, Fukien, China).

Specimens.—Three from Yo.how, Hunan.
These skins have the underparts a bit more ochraceous and buffy

than those from Shanghai, but the difference is very slight.

Genus LEPUS Linnaeus

LEPUS TOLAI TOLAI Pallas

Lepus tolai Pallas, Nov. Spec. Quad. Glir. Ord., 1778, p. 17 ^Gribi Desert,

Mongolia).

Specimens.—Twelve : Mongolia, 100 miles north of Kalgan, Chihli,

1; Paotowchen and 93 and 107 miles west-northwest thereof. Inner

Mongolia, 6; Sianfu, Shensi, 1; and 85 miles north of Lanchow, 2,

and west of Sining, Kansu, 2.

The skins from north of Kalgan seem perfectly typical of the race

foJai. Although unexpected. I have no choice but to include the

Sianfu individual under this name. The material from Inner Mon-
golia is in very ragged, dirty, late winter peiage, paler and less yel-

low than summer skins. The specimens fTom Kansu are in even

worse oendition as to pelage. The validity of the races gohicus and

gansiiiciis Satunin remains to be established but it is doubted that

the}^ will prove distinct.
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LEPUS TOLAI SUBLUTEUS Thomas

Lepuf! sicinhoei mblittcus Thomas, Abst. Proc. Zool. Soc. London, 1908. p. 45

(Southern Ordos Desert, Mongolia).

Specimens.—Four: 20 miles Avest of Ningwiifu, Shansi, 2 (includ-

ing the type of Z. sowerhyae) ; and 12 miles south of Yenanfu,

Shensi, 2,

Thomas (1908) was correct in stating that hares indistinguishable

from swinhoei range west across southern Shansi and Shensi, while

suhluteus occurs over the northern parts of these provinces. HoUister

assumed one of the dark-chested examples of the former to be suh-

luteus during comparisons of the specimen which he described under

the name soioerhyae. The type of the latter and a topotype, however,

are indistinguishable from typical suhluteus and the name must be

placed in the synonym}^ of the latter. Sowerby found this hare to be

common in mountainous and hilly country as well as on the plains.

LEPUS TOLAI SWINHOEI Thomas

Lepus swinhoei Thomas, Ann. Mag. Nat. Hist., ser. 6. vol. 13. 1894, p. 384

(Chef00, Shantung, China).

Specimens.—Four: Tientsin, 1, and 65 miles northeast of Peking,

Chihli, 2 ; and 80 miles west-southwest of Sianfu, Shensi, 1.

One of the specirnens from northeast of Peking is a juvenile and

considerably darker than the others. On the basis of the present

material I can not recognize flchneri as a valid race.

LEPUS TOLAI AURIGINEUS Hollister

Lcpus aurigincus Hollister, Proc. Biol. Soc. Wash., vol. 25, 1912, p. 181

(probably Kiukiang, Kiangsi, China).

Specimens.—Six : Kiukiang, Kiangsi, 1 (the type); Shanghai,

Kiangsu, 1; and Suifu, Szechwan, 4.

This race was based upon a subadult, imperfect skin having so

much of the tail missing that the color of this member can not be

told. The label bears merely the word China, but the museum cata-

logue gives the information that the locality was Chiu Keang, which

may or may not be Kiukiang, Kiangsi, and the date of capture

December 27, 1880. There is also in the national collection a com-

panion skin of the identical poor make and with a similar label, being

indistinguighable from the type save that the entire tail is present.

The position of this specimen in the accession catalogue is upon the

line preceding the one occupied b}^ the type of aurigineus. Tlte

locality is given as Shanghai (as it is upon the label), and the date,

of capture (not of accession) also December 27, 1880. Whether or

not these two specimens were actually killed upon the sam^ clay in

the province of Kiangsi or of Kiangsu, they are most certainly of
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Ihe same subspecies and identical in every respect. The upper sur-

face of the tail of the Shanohai skin is black, which definitely places

both with the species tolm, and the character of pelao:e, length of foot,

and black ear markings corroborates the relationship. The anterior

])art of the nasals of the type has been broken off, which obviates the

value of any observations upon this feature of the skull. The chief

character of differentiation is the more ochraceous coloration, ai-

already mentioned by G. M. Allen (1927).

The affinity of the Suifu specimens are with this race, although

the two skins in good pelage are sufficiently darker to indicate that

they may be subspecificaUy distinct; but these are flat skins without

skulls. The soles of the feet are a veritable bright red. which may
be a stain.

LEPUS TOLAI MANDSHURICUS Radde

Leinis mandsliwicus Radde, lleise Snden Ost-Sibirien, 1862, p. 215 (Bureja-

Gebirge (Mounlains), eastern Sibtria).

Specimen.—-One from near Imienpo, Manchuria.

This race is much darker than tolai typicus because of the greater

number of black guard hairs. The suggestion of pink in the pelage

is ver}' characteristic.

LEPUS GRAHAMI A. B. Howell

Lepus grahami A. B. Howell, Proc. Biol. Soc. Wash., vol. 41, 1928, p. 143

( Ulongkong, south of Tatsieulu, Szechwan, China).

S'pecwiens.—Ten from Szechwan : five from the type locality and

its vicinity, and five from near Sungpan.

This large, dark, slaty, mountain hare is very striking but is

doubtless subspecifically related to L. coinus.

Order ARTIODACTYLA
Family SUIDAE

Genus SUS Linnaeus

In the classification of the Chinese pigs I follow Sowerby.^ For

his study he had a far greater number of skulls than skins, while in

the present representation there is a preponderance of skins.

SUS MOUPINENSIS Milne-Edwards

Hus moupinennis Milxe-Edwards, Noviv. Arcli. Mu.s.. vol. 7. 1S71. p. 93

(Mupiug, Szechwan, China).

Specimens.—Seven: Yenanfu, 1, and 100 miles northwest of Sianfu,

Shensi, 1; 20 miles west of Ningwufu, 1, 50 miles west of Fenchowfu,

1, and 50 miles northwest of Taiyuanfu, Shansi. 3.

3 Proc. Zoo!. Soc. London, 1917, p. 7.
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Sowerbj' has indicated that the Shansi pigs may be distinct from
those of Shensi. Unfortunately the above Shensi specimens consist

of a young pig, and an old boar in the excessivej.}^ short, worn, pale

coat sometimes met with and is useless for color comparison. Of the

remaining material four are pigs of good size in splendid coat, which

is distinctly paler than in /Sus palvdosus.

SUS PALUDOSUS Heude

/S[«s] paludosiis Heude, Mtms. Hist. Nat. Emp. Chiuois, vol. 3, 1896, p. 193

(Kiangyin River at Nanking, Kiangsu, China).

Specimens,—Six: Yochow, Hunan, 2; near Chinkiang, Kiangsu,

1 ; Ningpo district, Chekiang, 2 ; and Peiliang, Fukien, 1.

The specimen from Kiangsu is a virtual topotype and is an adult

female. The Yochow examples are immature and are not quite so

red as the two specimens, of similar age, from the Ningpo district.

The status of Sus meles is uncertain, as it is known onjy by a single

skull with dentition that is probably not normal.

sus GIGAS Heude

Sus giyas Hetjde, Mems. Hist. Nut. Emp. Cliinois, vol. 2, 1892, p. 87 (Vladi-

vostok, Siberia).

Specttiien.—One from Imienpo, Manchuria.

This specimen is an exceedingly large sow in good coat which

is slightly darker than in paludosus^ but much darker than in

mouphi€7isis.

Family CERVIDAE

Genus MOSCHUS Linnaeus

MOSCHUS SIFANICUS Biichner

Moschus sifanicus Buchner, Mel. Biol. Acad. St. Petersb., vol. 12, ISi^O. p.

162 (southern Kansu, China).

Specimens.—Seven: Taochow, 2, and Archuen, Minshan Moun-
tains, Kansu, 4; and Taipeishan, Shensi, 1.

It is not unlikely that the tj'pe of this species came from somewhere

in the neighborhood of the Minshan Mountains. Five of the above

skins are fairl}'^ uniform except for the coloration of the ears. The
skin from Shensi and one of those from Archuen, however, are con-

siderably different, being darker and Avith paler, better defined neck

stripes, and with rump and hind legs almost black. Without a better

understanding of the normal variation within the niusk deer of China

than the present material permits, their separation would be un-

justified.

MOSCHUS PARVIPES Hollister

Moschus parvipes Hollister, Proc. Biol. Soc. Wash., vol. 24, 1911, p. 1 (below

Mokpo, Korea).

Specimen.—One—the t3^pe.
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Genus MUNTIACUS Rafinesque

It seems extremely likely that Lyclekker (1915) recognized a greater

number of races of muntjac than warrantable, and the material at

my disposal leads me to believe that there are not two distinct species

(reevesii and lachryvians) occupying the same districts over much of

south China. The final question of the proper nomenclature to em-

ploy must, however, be left to someone having access to a large

collection.

MUNTIACUS REEVESII REEVESII (Ogilby)

C'erviis reevesii Ogilby, Pruc. Zool. Soc. London, 1838, p. 105 (Canton, Kwang-
tuug, China).

Specimens.—Five : Yochow, Hunan, 2 ; Futsing, Fukien, 2 ; and

Chekiang, 1.

Lydekker (1915) lists races of two species

—

M. lacrymans sclateH

and M. reevesii reevesii—from both Foochow and Ningpo. These are

differentiated by characters which I do not consider altogether reli-

able, some of them probably varying with the individual and others

with age, and CAen sex. The male and female from Fukien match

one of these forms in certain respects, and the second in still others.

The prior specific name

—

reevesii—is therefore used for all three

individuals. Their skulls do not differ in any important characters:

the nasals of all are expanded caudad of the maxillary juncture, and
the lachrj^mal pits proper, slightly smaller than the orbits, do not

quite occupy the whole lachrymal bone. The horns of the adult male

project but 15 mm. beyond the integument. In both Fukien skins,

taken on March 8 and 9, the dorsal color is the same shade of bright

reddish ochraceous, the female being grayer on the sides. The latter

has a narrow nuchal stripe, bh^ck forehead and dusky ears. The
male has a yellow forehead and ears and practically no nuchal stripe.

All of these points, possibly with the exception of ear color, are usual

sexual differences of this genus. Both examples have pale buffy

throats. The Ningpo skin is of a femaje taken in January and is

much darker and duller, with darker throat, brown ears, and exten-

sive dark forehead area. The latter differences may be subspecific

and not largely ascribable to seasonal variation, but evidently no

existing name may be used for it unless it be one of the above, and

"It is thought better for the present to assign all three t© the same

race. The Hunan skins are very similar.

MUNTIACUS REEVESII LACHRYMANS (MiLic-Edwards)

Ccrrulus lachrynians Milne-Edwards, Arch. Mus. Pari^', vol. 7, 1871, p. 93

(Miiping:. Szechwan, China).

Specimens.—Eleven from Szechwan; Suifu, 4: Mount Omei, 6;

and Washan, 1.
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SzecliAvan specimens of mimtjac in good coat are considerably

brighter than the two individuals of the race scZa/m, and the brighter

parts of the head markings are more reddish. From typical reevesii

they differ very slightly, the most trustworthy detail apparently be-

ing the greater broadness of the black superciliary marks in the

males; and the legs also average a bit darker. I can distinguish no

skull differences in this material and, in fact, consider the race a

poor one; but it may be recognized under this name largely for the

sake of expediency.

MUNTIACUS REEVESII SCLATERI (Swinhoe)

Cervulus sclateri Swinhoe, Proc. Zool. Soc. London, 1872, p. 814 (Ning:ix),

•Chekiang, China).

/Specimens.—Two from Kiangsu ; Soochow, 1, and Chekiang, 1.

These specimens are readily separable from true reevesii, as I un-

derstand the latter, and the above name is the one that should be

used for them. They are without date so the difference in bod}^ color

may possiblj^ be seasonal; but at any rate the coat is considerably

duller and browner (less red), and the brighter part of the forehead

of the male is paler than in any comparable reeves-U. The base of the

rostrum is also relatively broader, so that the outline from the pre-

maxillae to the zygomatic arches is almost straight, instead of much
curved as in every other skull of the genus available.

Genus ELAPHODUS Milne-Edwards

ELAPHODUS CEPHALOPHUS Milne-Edwards

ElaplioduH cephalophus Milne-Edwaud."., Arch. Mus, Paris, vol. 7, 1871. p. 93

(Muping, Szechwan, China).

Specimens.—Three from Szechwan; Wenchwan. 2, and Mount
On.ei, 1. '

Genus CERVUS Linnaeus

CERVUS (SIKA) MANTCHURICUS Sv/inhoe

Ccrvus mantchtiricus Swixhoe. Proc. Z ol. Soc. London, 186-1, p. 1C9 (Mnn-

churia).

Specitiiens.—Three from Korea.

The coloration of the metatarsal glands is not constant in tliis

group but varies, perhaps, with age or season.

CERVUS KANSUENSIS Pocock

Cervus kansnensis Pocock, Proc. Zool. Soe. Limdon, 1912, p. 573 (30 miles

southeast of Taochow, Kansu, China).

Specimens.—Twelve: near Taochow, Kansu, 6; and west of

Kueihuacheng, Shansi, 6.
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1 am not in a position to form an opinion in re<iard to tiie validity

of tiiis race of stag. There is a g-ood deal of uniformity in the body

color in respect to season, but considerable variation in the nuchal

stripe and in rump marking. In animals from the same locality the

black of the upper rump may extend to the tail tip, or again the whole

of the lower rump above the tail may be Avhitish, or of an intermediate

character.
CERVUS XANTHOPYGUS Milne-Edwarda

Cert US xanthopyguH Milne-Euwabos. Ann. S(i. Nat. Paris, vol. 5, p. 8, 1869,

p. 376 (probably the Ussuri district, Manchuria).

Specimens.—Three from Imienpo, Manchuria.

This form is very distinct from knsuensis., with a reddish tone

which the latter lacks. An immature is as red as any Capreoius.

Genus ELAPHURUS Milne-Edwards

ELAPHURUS DAVIDIANUS Milne-Edwards

Elaphurus davidicnius Milne-Edwakds, Ann. Sci. Nat. Paris, vol. 5, pt. 5, 1866,

p. 380 (Peking, Chihli, China).

The National collection contains a mounted specimen and skull

without horns (possibly the same individual) from Woburn Abbey.

Genus CAPREOLUS Gray

CAPREOLUS BEDFORDI Thomas

Caprcolus hcdfordi Thomas, Abst. Proc. Zool. Soe. London, 1908, p. 32 (100

miles northwest of Taiyuanfu, Shansi, China).

Spechnens.—Seven : 50 miles west of Fenchowfu, 2, and Kneihua-

cheng, Shansi, 1; 12 miles south of Yenanfu, Shensi, 2; Hsinlung-

shan, Chihli, 1; and a single specimen from an unknown locality.

The relationship of the different forms of Asiatic roe deer is imper-

fectly understood and for the present they ma}^ be treated as full

species. None of these specimens exhibits any tendency toward the

blackening of the ears that is characteristic of tnelanotis.

CAPREOLUS MELANOTIS Miller

Capreolus melanotis Miller, Proc. Biol. Soc. Wash., vol. 24, 1911, p. 231 (30

miles east of Chingyangfu, Kansu, China).

/Specimen.—One—the type.

CAPREDLUS PYGARGUS (Pallas)

Cervus pi/yanjus Pall.\s, Reise Russul., vol. 1, 1777, p. 97 (Altai, Siberia).

Specimen.—One from Imienpo, Manchuria.

This September skin is still in the summer coat, which is of the

brown type and rather dark—not the red type characteristic of
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the two previous forms. It is probably not typical but seems to

be nearer fygargus than anything else that has been described.

Genus HYDROPOTES Swinhoe

HYDROPOTES INERMIS INERMIS Swinhoe

Eydropotes inermis Swinhoe, Proc. Zool. Soc. Londou, 1870, p. 89 (Cbinki-

aug, Kiangsu, China).

Specimens.—Thirteen : Yochow, Hunan, 10 ; Anhwei, 1 ; Soochow, 1,

and Chinkiang, Kiangsu, 1.

This fine series shows that there is much individual variation in

color, and in size of skull, within this genus.

HYDROPOTES INERMIS ARGYROPUS Hilzhcimer

Eyrdopotes argyropus HiLZHEaMER, Abliand. Mus. Naturk., Madgeburg, vol.

1, 1906, p. 171 (Korea).

Speeiinens.—Eleven: from Korea, 5 odd skulls and 4 odd skins,

and 2 from north China or Manchuria.

Heude was the originator of this racial name but his use of it

constituted a nomen nudum and Hilzheimer seems to be the one who
should be credited with its accej)table use. The form is recognized

on the basis of average darker and richer coloration, with more
reddish about the head. The skull exhibits no consistent differences.

The disposal of the two skins from uncertain localities is a question,

and they are allocated provisionally. They are in extremely heavy,

pale, winter pelage and are very different from any of the others,

which may be due entirely to season.

Family BOVIDAE

Genus OVIS Linnaeus

OVIS AMMON AMMON (Linnaeus)

Capra ammon Linnaeus, Sj^st. Nat., ed. 12, vol. 1, 1766, p. 97 (Upper Irtiseh

River, Siberia).

SpecimeTis.—Four, from near Tchegan-Burgazi Pass, Mongolia.

These skins were purchased in Kosh-Agatch. Two are in pale

gray and very short summer coat and two in heavy winter pelage.

One of these is rather light and the other very dark indeed, with a

middorsal stripe that becomes perfectly white below the withers. I

can hardly believe that these two are of the same subspecies but as

one cannot be certain where they were secured they must both be

placed under this race for the present.
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OVIS AMMON KOZLOVI Nasonov

Ovis koslovi Nasonov, Bull. Acad. Imp. Sci. St. Petersb., 1913, p. G21 (Jabarai

Mts., southern Gobi, Mongolia).

/Speciviens.—Five from Kiieihuacheng, Sliansi.

This race seems to be tenable, based chiefly on the dingy hue, rather

than a pure white, of the rump patch. The summer pelage is un-

usually rusty.

Genus PSEUDOIS Hodgson

PSEUDOIS NAYAUR CAESIA A. B. Howell

Pseudois nayaur caesia A. B. Howfxl, Proc. Biol. Soc. Wash., vol. 41, 1928,

p. 118 (Archuen, Miushan Range, Kansu, China).

Specimens.—Archuen, 1 (the type), and Ninghsia, Kansu, 4; and

157 miles west-northwest of Paotowchen, Inner Mongolia, 3.

It was only to be expected that the bharal of Kansu would prove

to be a separable race.

Genus CAPRICORNIS Ogilby

CAPRICORNIS MILNE-EDWARDSI David

Capricornis milne-edwardsl Danid, Arch. Mas. Paris, vol. 5, 1869, p. 10 (Mu-

ping, Szechwan, China).

Specimens.—Three: Tibetan border of Kansu, 2; and Washan,

Szechwan, 1.

In the light of present knowledge it seems that all three of these

specimens of serows must be listed under this name. The presence

or absence of a black stripe upon the foreleg evidently means but

little, for one Kansu individual has it and the other has not. The
liairs of the rump of the Washan skin are tipped with black, a char-

acter which the others lack. It seems that the white hairs of the

mane, which is not extensive in these pelts, are coarser and more
brittle than the remainder of the pelage and that the tips are prone

to breakage ; hence the presence or absence of a mane is largely sea-

sonal.

Genus NAEMORHEDUS H. Smith

NAEMORHEDUS CAUDATUS (Milne-Edwards)

[Antilope] caudafa Milne-Edwards, Ann. Sci. Nat., ser. 5, vol. 7, 1867, p. 377
{Based on:

—

Antilope crispa Radde, 1862, Reisen im Siiden von Ost-Sibirien,

Tol. 1, Die Siiugethierfauna, St. Petersburg, p. 263; Amur].
Naemorhedus caiidatiis Milne-Edw^vrds, Rech. Mamm., 1874, p. 361 (Mon-

golia).

Specimens.—Three : Kueihuacheng, Shansi, 1 ; Liutsuen, Shensi, 1

;

and Wenchwen, Szechwan, 1.
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These three pelts show such a mixture and intergraelation of the

characters that are usually assigned to ccmdatus and to gnseus that

I must provisionally place them under the older name.

NAEMORHEDUS RADDEANUS (Heude)

Kemas raddcanus Heude, Mem. Hist. Nat. Emp. Chinois, vol. 2, 1894, p. 240

( Ussuri, Manchuria )

.

/Specimens.—Two from Imienpo, Manchuria.

These pelts are easily distinguished by the dirty whitish instead of

bla- Iv tail tip, the greater extent of black upon the fore legs, and by
the heavier pelage. Greater size seems also indicated.

Genus BUDORCAS Hodgson

BUDORCAS TIBETANUS Milne-Edwards

Budorcas taxirolor var. tlhetanus Milne-Edwards, Re<?li. Mainm., 1874, p. 367

(Muphig, 8zeeliwan, China ).

Specimens.—One mounted example from Tatsienlu, Szechwan.

BUDORCAS BEDFORDI Thomas

Budorcas hedfordi Thomas, Abst. Proc. Zool. Soc. London, 1911, p. 27 (Tai-

peishan, Sheusi, China).

Specimen.—One from Taipeishan district, Shensi.

This topotjq^e seems to be an exact match for the figure given by
Thomas.

Genus GAZELLA Lichtenstein

GAZELLA PRZEWALSKII Biichner

Gazcila przeiraUkii Buchner, Mel. Biol. Acad. Sci. St. Petersb., vol. 13, 1890,

p. 161 (Mongolia).

Speci?7iens.—Four: 80 miles south-southwest of Ninghsia, Kansu;
and 157 miles Avest-northwest of Paotowchen, Inner Mongolia.

Skins of this species are readily distinguished from those of

G. r/utturosa chiefly by the longer black tail, tufted forelegs, much
duller color, and differences in facial markings. Two are in summer
and tAvo in winter coat.

GAZELLA GUTTUROSA (Pallas)

Ant Hope gutturnsa Pallas. Spicil. Zool., vol. 12, 1777, p. 46 (Mongolia).

Specimens.—Seven from the vicinity of Tabul, Chihli.

These are in summer coat and the bright coloration is very uniform.
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Order EDENTATA
Family MANIDAE
Genus MANIS Linnaeus

MANIS DALMANNI Sunderall

Matus dalmanni Sundetall, Vetense. Akad. Handl., 1842, p. 256 (Canton,

Kwaugtung, China).

Specimen.—One from Foochow, Fiikien.

The Chinese members of this genus are in need of revision.

Pocock (1924) has cleared up generic questions, but the Jiterature

seems to offer little to elucidate the relationships of dalTnanni, aurita,

and pentadactyla. The above skin, however, matches the descriptions

of the first-mentioned form and not the others. Longitudinal rows

of scales number 15, and there are 19 keeled scales upon the border

of the tail.

MANIS AURITA Hodgson

Manis aurita Hodgson, Journ. Asiatic Soc. Bengal, vol. 5, 1836, p. 234.

Specimen.—One from Yunnan, bought between Tengyueh and

Yunlung, undoubtedly from either the Saiween or Mekong river

vaUey.

This dried specimen has a present total length of 470 mm. The
claws are of the same color as the scales, the latter are not keeled on

the flanks and are arrayed in 15 rows over the back, while the keeled

scales of the tail border number 17.

Order CETACEA
Family ODONTOCETI
Genus LIPOT'ES Miller

LIPOTES VEXILLIFER Miller

Llpotes vexillifer Miixee, Smiths. Misc. Coll., vol. 68, 1918, p. 8 (Tungting
Lake, Hunan, Cliina).

Speciiiven.—One—the tj-pe.

Genus NEOMERIS Gray

NEOMERIS PHOCAENOroES (Cuvier)

DelpJihius pJwcaenoides Cuvier, Reg. Anim., 1829, p. 291.

Specimem.—Eight from Kiangsu : one skin and skeleton from
"VVliangpu River; one in spirits from Whangpu Creek; another from
the Yangtze Eiver ; and three more in spirits and two skeletons from
Woosung. In addition, the skeleton has been removed from one of

the last mentioned individuals.

These specimens have been discussed elsewhere.'*

* Howell, Proc. U. S. Nat. Mus., vol. 70, 1927, art. 13, pp. 1-43.

21776—29 6
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EXPLANATION OF PLATES

Plate 1

Frontispiece

Map showing the provinces of China, after the atlas of the China Inland

Mission.

Plate 2

a, Crocidura grisea, type ; &, Crocidura dractila griscescens, type ; c, Hip-

posideros armiger svdnhoii; d, Hipposidcros pratti; e, Coelops roMnsoni; f,

Coelops inflatus, type; g, Myotis hirsutus, type; h, Myotis soiverbyi, type; all

natural size.

Plate 3

a, a*, Ochotona [Ochoiona) enjfhrotis rulphia, type; &, h^, Ocliotona (PiJca)

alpina argentata, type; both natural size; c, Lep-us tolai subluteus; d, Lepus
grahami, type ; both slightly reduced.

Plate 4

a, o*, Petaurista sulcatus, type, natural size ; &, Pseudais nayaur caesia, type,

greatly reduced.

Plate 5

Pithecus pullus, type, one-half natural size.

Plate 6

Dorsal aspect of the skull of tlie type of Selenarctos thihetanus iculsmi, one-

half natural size.

Plate 7

Palatal aspect of the skull of the type of Selenarctos thibetanus tmilsini, one-

half natural size.

Plate 8

Dorsal aspect of the skull of an adult ZJrsus cavifrom, two-fifths natural

size.

Plate 9

Palatal aspect of the skull of an adult ZJrsus cavifrons, two-fifths natural

size.

Plate 10

Palatal aspect of the skull of a juvenal U7-shs leuconyx, one-half natural

size.

o
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Skulls of Chinese Pikas and Hares

For description see page 82



U S. NATIONAL MUSEUM PROCEEDINGS, VOL. 75, ART. 1 PL. 4

Skulls of Chinese Flying Squirrel and Sheep

For description see pace 82
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Skull of Pithecus pullus, Type

For description see page 82
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Skull of Selenarctos thibetanus wulsini. Type

For description see page 82
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Skull of Selenarctos thibetanus wulsini, Type

For description see page 82
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Skull of Ursus cavifrons

For description see page 82
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Skull of Ursus cavifkons

For description see pace 82
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Skull of Young Ursus leuconyx

For description see page





BEETLE LARVAE OF THE SUBFAMILY GALERUCINAE

B}^ Adam G. Boving

Senior Entoniolotjist, Bureau of Etitomology, United States Department of

Agricvltwe

INTRODUCTION

The present pajxn- is the result of a continued investigation of the

Chrysomelid hirvae in the United States National Museum, Wash-

ington, D. C. Of the subfamily Galerucinae ^ belonging to this family

the larvae are preserved in the Museum of the following species

:

Monocesta coryli Say.

Trirhabda canadensis Kirby.

TrU'habda hrevicollis LeConte.

Trirhabda nitidicollis LeConte.

Trirhabda tomentosa Linnaeus.

Trirhabda attenuata Say.

Oalerucella nymphaeae Liiniaeus.

Oalerucella lineola Fabrleius (from Euroiie).

Galerucclla sagittarUu' Gylleuhal.

Oalerucella luteola Miiller.

Galerucclla sp. (from Nanking, China).

Galcrucella vibvrni Paykull (from Europe).

Oalerucella decora Say.

Oalerucella notata Fabricius.

Oalerucella cribrata LeConte.

Monoxia puncticolUs Say.

Monoxia consputa LeConte.

Lochmaca capreae Linnaeus (from Europe).

Qaleruca tanacett Linnaeus (from Europe).

Oaleruca laticollis Sahlberg (from Europe).

Oalcruca, pomonae Scopoli.

Sermylassa halensls Linnaeus.

Agelastica alnl Linnaeus.^

1 The generic and specific names of tlie North American larvae are as listed in C W.
Leng's " Catalogue of Coleoptera of America north of Mexico, 1920," with corrections

and additions as given in the "supplement" to the catalogue published by C. W. Leng
and A. J. Mutchler, 1927. The European species, not introduced into North America,
are named according to the " Catalogus Coleopterorum Europae, second edition, 1906,"

by L. V. Heyden, E. Rcitter, and .7. Weise.
2 It will be noticed that in the enumeration above no species of Dinhrlica and Pliyllo-

brotica are mentioned. The larvae of those genera were considered by tlie present author
as Halticinae larvae [Boving, Adam G. Description of larvae of the genera Diabrotica
and Phyllobrotica, etc., Proc. Ent. Soc. Wash., vol. 29, 1927, pp. 193-205.1

No. 2773.—Proceedings of U. S. National Museum, Vol. 75. Art. 2.

22483—29 1 1
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Based on thig material, a general characterization of the larvae of

the Galerucinae has been worked out, and illustrated descriptions

are given of the species mentioned. Preceding these descriptions is

a key to the larvae (p. 8), and the paper is brought to an end (p.

40) with a discussion of the taxonomy of the subfamily.^
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Several of the descriptions in the present paper, particularly of

unintroduced European larvae, are based on material generously do-

nated to the United States National Museum by the Danish ento-

mological writers, Messrs. E. A. Rosenberg and J. P. Kryger, whose

extraordinary ability in the collecting, rearing, and determining of

coleopterous larvae are greatly appreciated in entomological circles,

both in Europe and America. The American friends of the Na-

tional Museum, the prominent entomologist, Dr. George Dimmock,

and Mr. E. M. Craighead who has made a special study of chrj'some-

lid larvae, have also donated Galerucinae larvae of great interest not

formerly represented in the collections. Detailed information about

these specimens will be found where the species are described.

CHARACTERIZATION OF LARVAL TYPE OF GALERUCINAE

Larva generally of medium size ranging in length between 7 and

15 mm., elongate with gmall head and a moderately large pygidial

shield; without urogomphi (= cerci) ; body with subparallel sides,

but somewhat attenuated both toward the head and the last segment,

under side of body rather flat and not fully as long as the upper

side. Segments soft skinned, mostly of the same height and width,

on each side of the body with one or two small, setae bearing sclerites

in all of the areas. Color varying depending upon the dimensions

and shade both of the sclerites and the skin between (figs. 4, 7, 9)

;

underside of the body generally lighter than the upper side.

Setae usually moderately long and pointed on the head capsule,

the mouth parts, the prothoracic and pygidial shields and the legs;

of verj'^ different lengths and shapes on the body sclerites, varying

from minute to long and from pointed to capitate; inserted either

irregularly or in transverse rows on the surface of the sclerites

or radiating from a cone-shaped prolongation of the sclerites. (Figs.

10 to 13.)

Head capgule strongly chitinized, shining, hypognathous ; frons

never extending to the occipital foramen, a distinct, usually long

*No larvae are known from North America representing tlie tribes Scolidinl, with
genus Scelolyperua, Luperini, with genus Luperodes, Androlyperini, Metacyclini, and
Cerotomini with genus Cerotoma, all of which are listed as Galerucinae according to the

Imagines.
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median epicranial (= coronal) suture always present; epicranial

halves not produced posteriorly, except in the mining larva of

Monoxia co7isputa. (Fig. 40.) Ocelli always present; only one

on each side, distinct, with strongly convex cornea and about of

the same size as one of the spiracles. Antenna 3hort, retractile,

consisting of a single joint seated in a large basal membrane; a

jointlike, well developed tactile papilla and several minute, pointed

sensory organs located in the membranous top of the antennal joint.

(Fig. 3G.)

Labrum and clypeus well developed and distinct. Clypeus whitish

and soft skinned, with a chitinous plate at each hind corner carrying

a series of about four small or minute setae. Labrum well chitinized,

subrectangular to semicircular, with or without a median anterior

emargination, exceptioYially in Monesta coryli (fig. 35) subtnangu-

lar, with length and width about equal; medio-transversely a single

row of four discal setae, two on each side ; a few

sensory punctures between or near the setae;

along the frontmargin a series of several mar-

ginal setae, usually of very small size, the ex-

terior two or three, however, somewhat larger

than the rest, exceptionally with all marginal

setae of moderate length (fig. 35).

Mandible (text fig. 1) strong, palmate, hollow j.^^ i.-diagram of

toward the buccal cavity, terminally Avith from mandible, for let-

, , . • l•^ I- TERING SEE TEXT
three to five teeth arranged m a series like nn-

gers. First tooth (1) small, with the tip normally extending only

slightly beyond the base of second tooth; third tooth, as a rule, the

largest, in Monocesta coryli (figs. 45, 48) having a long, straight, ser-

rated inner margin, but in all other Galerucinae larvae more claw

shaped like the rest of the teeth. Inner edge of mandible behind the

base of the last tooth often blade shaped and anteriorly projecting

like a heel or a (sixth) tooth {jjr). Penicillus {pn) present in some,

absent in others, of the genera. Two setae {se) normally present on

the dorso-exterior surface.

Maxilla (figs. 56, 59, Gl, 63) provided with two well developed,

usuallj^ distinct lobes of about the same size, one posterior, here

interpreted as lacinia, one anterior, here interpreted as galea; both

lobes strengthened at base by a narrow bandlike prolongation of the

ventral chitinized side of stipes. Lacinia located in the buccal cavity

and to be found only by dissection (fig. 61), generally soft skinned

and armed with setae varying in number, arrangement, size, and
shape according to species or genus. Galea either entirely soft-

skinned or distally chitinized like a single joint with a soft-skinned

tip; several setae placed irregularly at the inner margin of galea;

between these a short conical papilla with a basal ring {ga*). Max-
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illary palpus short, four-jointed (three-jointed in GaleruceUa

nympJiaeae and Monoxia consputa), the basal joint crescent shaped

or almost closed-ring shaped, usually carrying two long, strong

setae and having two retractor muscles attached to the wall of the

well-chitinized stipes and extending through the soft, whitish pal-

piger which is characterized by its lack of individual muscles. (Fig.

Gl.) Eulabium (fig. 636) posteriorly limited by a chitinous postlabial

band bent in a single or double arch. Labial palpus two-jointed,

palpi inserted well apart, at a distance from each other somewhat

longer than the length of one of the palpi, except in Agelastica alni

where they are closer together. (Fig. 73.) Ligula short and thick,

with moderately long setae.

Epipharynx (fig. 35) soft, beset with fine, short hairs.

Hypopharynx (fig. 61) soft, distally with pointed, papilliform

hairs arranged in a patch inside of each lacinia ; no median transverse

bridge; no paragnaths; hypopharyngeal rods present, anteriorly

reaching very close to or fused completely with the ends of the band-

shaped chitinization at the bases of the maxillary lobes (fig. 64),

Prothorax (figs. 3, 21) dorsally with a rather large, often irregu-

larly grooved and pitted saddle-shaped shield usually marked me-

dianly by a light sagittal suture. Setae often long, arranged as

marginal setae in one or more series around^ the whole shield and as

discal setae in small number in the central portion of it. Entire

tcrgum covered b}' the shield except for a soft-skinned, narrow region

following the outline of the shield and a soft-skinned, small, sub-

triangular area ^ located immediately behind the head, above the

ventro-lateral sulcus and in front of the oblique dorso-lateral sulcus.

Epipleural area behind the dorso-lateral and above the ventro-lateral

sulcus, triangular in form, with or without a setae-bearing sclerite

in the middle. Hypopleural area below ventro-lateral sulcus, covered

by a well-develof)ed prehypopleural and a well-developed posthypo-

pleural sclerite (=" episternum " and "epimeron" of authors).

Sternal region divided into the following areas : Eusternum, stcruel-

lum (=" furcasternum " of authors), parasternum, and poststernel-

lum (="spinisternum "). Eusternal area with a median unpaired
sclerite ; sternellar area Avith a sclerite on each side of the middle line,

eusternal and sternellar sclerites usually fused into a single, com-
pound sclerite (fig. 5); parasternal areas carrying the legs; post-

sternellar area without sclerite and setae.

Mesothoracic and metathoracic segments (text fig. 2) dorsally

divided by a transverse median, at the ends anteriorly curved, sulcus

into the prescutal area {psc) and the scuto-scutellar area {sc-scl)
;

both areas carrying on each side an interior larger sclerite {int) and

* Possibly coiTPspoiiclin?; to tho spiraciilar jireas of the followiug thoracic segments.
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an exterior fciualler one (ext). The alar area (al) and the spiracular

area {spi) combined into a parascutal region (pasc) above limited by

an indistinct sulcus marked and produced by a few dorso-ventral

muscles (f) to the coxal region ("the noto-coxal muscles") and

below by the oblique dorso-lateral sulcus (dl). Parascutal region

carrying two sclerites, a minor anterior (ant) or spiracular sclerite

in the spiracular area and a large posterior (post) or alar sclerite

in the alar area. Interior prescutal as well as the interior scuto-

scutellar sclerites arranged closely together (fig. 18) or only sepa-

rated in the sagittal line by a continuation of the sagittal suture of

the prothoracic shield (figs. 21 to 24). In Monocesta coi^/U (fig. 1),

all tergaj sclerites absent except the interior prescutal and interior

scuto-scutellar ; in Monoxia consputa (fig. 9) no sclerite developed;

in Galerucella nymphaeae (fig. 18) and Galerucella Uneola interior

and exterior prescutal sclerites fused into a single compound sclerite

Fig. 2.

—

Diagram of Mesothokacic and Metathoeacic Stx;-

MENTs. Fon Lettering see Text

just as the interior and exterior scuto-scutellar sclerites. The epi-

pleural area {epl) triangular, limited above by the oblique dorso-

lateral sulcus {dl) and below by the straight ventro-lateral sulcus

{vl), carrying one sclerite. Hypopleural sclerites (episternum and

epimeron) as in prothorax. The presternal, the eust-ernal. and the

sternellar (combined with the coxa bearing parasternal) areas well

limited b}" sulci but often with indistinct sclerites. Poststernellar

area present in mesothorax, absent in metathorax. (Fig. 5.) Meso-

thoracic and metathoracic sclerites usually with a few or moderate

number of short or medium long setae.

The typical abdominal segments (text fig. 3) differ from the

mesothoracic and metathoracic segments mainly by having the dorso-

lateral sulcus running parallel with the ventro-lateral sulcus and not

obliquely toward it. The parascutal region of the thorax Avith the

distinct alar and spiracular areas becoming smaller in the abdomen
and practically fused into a single area, the parascutal area {pasc)

of the abdomen; the epipleural area {epi) becoming larger and

changing form from triangular in the thorax to rectangular in the

abdomen. Otherwise the arrangement of the areas and the number
of the sclerites in the areas are as in the mesothorax and metathorax.
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Pirst to eighth abdominal segments: In most genera (figs. 4, 10)

dorsally divided by one transverse sulcus into a prescutal and a com-

bined scuto-scutellar area, more rarely, in Agelastica alni (fig. 15)

and Sermylassa h^aJensis (fig. 14), divided by two transverse sulci into

a prescutal, a distinct scutal, and a distinct scutellar area. The
prescutal area and the scuto-scutellar area (in Agelastica and Sermy-

lassa, the scutellar area) each carrying on both sides an interior {int)

and an exterior {ext) sclerite. The scutal area, when distinct, carrying

either a small {Agelastica) or a well-developed sclerite {Sermylassa).

The interior prescutal sclerite and the interior scuto-scutellar sclerite

usually fused in the sagittal line with the corresponding sclerites of

the opposite side; the exterior scuto-scutellar sclerite nearer the sagit-

tal line than the exterior prescutal sclerite. The parascutal area

{pasc) marked above by a few longitudinally placed impressions of

muscles corresponding to the noto-coxal muscles of thorax (f) and

Fig. 3.

—

Diagram of Typical Abdominal Segments. Foe
Letteking see Text"

below limited by the dorso-lateral sulcus (6?Z) ; the area never extend-

ing down to the ventro-lateral sulcus as in thorax. The parascutal

area normally carrying two sclerites, one anterior to the spiracle, the

anterior parascutal sclerite {ant), and one posterior to the spiracle,

the posterior parascutal sclerite {post). Spiracle in most of the

larvae placed directly in the soft skin^ but sometimes lodged in a

special sclerite, the spiracular sclerite (figs. 4, 11, 14), and sometimes

located in the anterior parascutal sclerite (fig. 18). The anterior and

the posterior jDarascutal sclerites fused in a few larvae (fig. 3), the

anterior sclerite absent in many larvae (figs. 7, 24) and excep-

tionally (figs. 1, 9) the anterior and posterior sclerites both undevel-

oped. The epipleural area {epi) subrectangular, carrying one well-

developed sclerite. The hypopleural area (fig. 7) situated directly

below the ventro-lateral sulcus, carrying one well-developed sclerite.

The sternal region (fig. 5) with an unpaired eusternal area and a

paired area probably formed by fusion of the parasternal and ster-

nellar areas; the presternal area absent; the poststernellar area absent

in some genera (fig. 6), present in others (fig. 5), and in some of the

latter genera (fig. 15, Agelastica) developed as an intersegmental
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band. The eusternal and each of the stemellar areas usually with a

thinly chitinized, lightly colorecj, and indistinctly limited sclerite.

Ninth abdominal segment (figs. 3, 14) either moderately large or

rather small, in dorsal vieAV subrectangular to semilunar, covered by a

pygidial shield; ventral parts of the segment forming a small, narrow

band often covered by a thin chitinous plate; areas not differentiated;

a series of a few setae present.

Tenth abdominal segment (fig. 60) developed as a large, retractile,

powerful pygopod with the sucking surface marginally lobed and

anal opening placed in the middle of the surface.

Legs (fig. 62) inserted widely apart, strongly chitinized, at least

on the exterior side, of moderate length, about as long as half the

width of a thoracic segment, usually darkly colored, five-jointod.

Coxa sessile, with a large, soft, whitish area for the reception of

trochanter and femur; trochanter well developed, as long as coxa,

subtriangular, in contact with almost the entire underside of femur;

femur corresponding in form and size to trochanter; tibia subcylin-

drical, about as long as the combined femur and trochanter and also

as long as coxa; claw usually strongly curved, enlarged at base and

terminally pointed, rather short. Paronychial appendix (po) fleshy,

whitish, projecting behind the claw from a soft skinned area at the

end of tibia.

Spiracles (fig. 58) annuliform, all lateral and of equal, moderate

size; one located in mesothorax, one rudimentary in metathorax and

one in each of the first eight abdominal segments. The inside of the

spiracular mouthpiece beset with numerous minute spinulse; no defi-

nite atrium. (Fig. 57.) The closing apparatus of the one-armed

type, located close to the spiracle proper.

Defensive glands (fig. 15) present only in a single larva, AgeJas-

tica aim, and here aggregated in the wall of sacs that can be turned

inside out and that are located above the spiracles and between the

almost fused anterior and posterior parascutal sclerites of the first

to eighth abdominal segments.

Habits.—The larvae of the Galerucinae are herbivorous and exter-

nal feeders, except the larva of Monoxia consputa, which mines in-

side the leaves of Chenopodmm alhuiii and some related plants. The
larvae are usually found on the same host plants as their imagines

but make feeding marks of a different type; they never cover

themselves with their excrements, and, with the exception of the

larva of Agelasfica alni mentioned above, have no defensive organs.

After a larval period represented by three instars the pupation takes

place either in the soil inside of a cell-shaped excavation whose walls

may or may not be reenforced by spun threads {Monocesta coryli, the
species of THThahda^ Galerucella cavicoUis, G. kalmiae, G. vaccinii,
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G. spiraeae^ G. alni, G. decora, G. perplexa, probably G. vihurni, Mo-
noxia puncticollis, Lochmaea capraea, all the species of Gdlsi'uca,

Sermyl<issa haleihsis and AgeloHtica alni) or the pupation takes place

above the soil. In some of the species whose larvae pupate above

the soil the pupa is rather unprotected and found loose on the ground,

in small crevices, under pieces of wood, etc. {Galerucella luteola) or

it is attached to a leaf by the end of the abdomen {GaleruceUa

on/mphaeae, G. Ihieola), or the pupa is encased in a cocoon with a

reticulate wall fastened to a leaf {Galerucella notata, Galerucella

cribrata)

.

Literature.—The latest list of literature concerning Galerucinae

larvae is found in a Danish book entitled " Victor Hansen : Biller

(Chrysomelidae og Lariidae) 1927." The list is given on pages 390-

395, at the end of a chapter, written by K. L. Henriksen, on the

larvae of the Danish Chrysomelidae and Lariidae. The publication

is No. 31 of a series of faunistic manuals, called Danmarks Fauna,
which are edited by the Danish Society of Natural History and pub-

lished by G. E. C. Gad, Copenhagen, Denmark. Keferences to Hen-
riksen's descriptions in this manual will in the following pages be

given as " 1927, Henriksen, K. L., Danmarks Fauna No. 31."

Another publication with many bibliographical notes and impor-

tant descriptions to which reference often will be made is by Wil-

liam Colcord Woods. It constitutes Part 2 of Bulletin 319, from
Maine Agricultural Experiment Station, Orono, University of Maine,

1924, and deals with tlie blueberry leaf beetle and some of its rela-

tives. It will be referred to in the following as " 1924, Woods, W. C,
Maine Agr. Exp. Sta. Bull. 319."

KEY TO GENERA AND SPECIES " CONSIDEEED

1. Typical abdominal segments with three transverse dorsal areas, distinct

scutal area present. With or without supra-spiracular elands 13.

Typical abdominal segments with two transverse dor.-iil areas, distinct

scutal area absent. Supra-spiracular glands never developed 2.

2. Head capsule with a posterior emargination about as deep as the length

of the coronal (median epicranial) suture. Abdominal segments with

very thin, almost invisible sclerites. Monoxia consputa LeConte (p. 28,

fig. 0).

Head capsule posteriorly rounded, •without or with slight emargination.

Abdominal segments with at least one distinct sclerite and usually with

more than one 3.

3. Preseutal area of abdominal segments without any sclerite. (Scuto-

seutellar area with a single, median, rather small and rounded scleiite).

Third tooth of maudbile comb shaped, with serrated inner margin.

Monocesta (M. coryli Say, p. 10, fig. 1).

Preseutal area of abdominal segments with sclerites. Third tooth of

mandible subtriangular, claw shaped 4.

= Refers to the full-grown larvae (3d instar) when not otherwise indicated.
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4. Most sclerites on the upper surface of the body prolonged into senti' 11.

Sclorites not developed as senti 5.

5. Abdominal spiracles lodged in a large sclerite 6.

Abdominal spiracles either free or boi'dered by a narrow vinsr 7.

6. Abdominal dorsal sclerites of moderate size, their setae distinct. Scuto-

scutellum with interior and exterior sclerites separate. Mandible with-

out penicillus. Maxillary palpus with four joints as normal In

Galerucinae.

Trirhabda (T. canadensis Kirby, p. 12, fig. 3; T. virgata LeConte, p. 14;

T. brevicollis LeConte, p. 15; T. nitidicollis I.,eConte, p. 15; T.

tomentosa Linnaeus, p. 15; T. attenuata Say, p. 15).

Abdominal dorsal sclerites large, covering the back almost completely,

setae minute or absent. Scuto-scutellum with interior and exterior scle-

rites fused. Mandible with penicillus. Maxillary palpu.s three-.1ointed.

Galerucella, Group A (G. nymphaeae Linnaeus, p. 16, fig. 18; G. lineola

Fabricius, from Europe, p. IS ; G. sagittarlae Gyllenhal, from Europe,

p. 18).

7. Parascutal area of abdominal segments with anterior sclerite developed— 8

Parascutal area without the anterior sclerite 10.

8. Several setae present on most of the dorsal sclerites of the abdomen (body

with longitudinal black and yellow bands alternating) Galerucella,

Group B (G. luteola Miiller, p.lD, figs. 4, 21; G. species, p. 21).

Not more than two (exceptionally three) setae on any single dorsal sclerite

or on each side of any compound median sclerite 9.

9. Pcuto-scutellum of abdomen with exterior sclerite distinct Galerucella,

Group C. (G. viburni Paykxdl. European species, p. 21. fig. 23).

Scuto-scutellum of abdomen with exterior and interior sclerites fused into

a single median compound sclerite Galerucella, Group D.

(G. cavicollis LeCont"" ; G. kalmiae Fall ; G. decora Say ; G. perplexa

Fall; G. vaccinii Fall; G. spiraeae Fall, fig. 22; G. alni Fall.)^

10. Dors.",l sclerites of abdomen carrying a number of setae varying from one
or two on some sclerites, to three or four on others. (Mandible with
five teeth and inner margin behind the teeth blade shaped and obtusely

rounded anteriorly) Galerucella, Group E.

(G. notata Fabricius, p. 23, figs. 24. 29; G. cribrata LeConte, p. 26) ; and
Monoxia puncticollis (Say) (p. 26, figs. 7, 50.)^

Dorsal sclerites of abdomen on each side with one long seta on each

sclerite Lochmaea
(L. capreae Linnaeus, first stage larva, from Europe, p. 29, fig. 6).

«
" Sentus " has recently been defined as a more or less slend"r, unbrancherl chitinous

process of the body, from which well-developed setae radiate.
'' The species hero listed as having larvae belonging to " Galerucella type D " are

treated in the very valuable paper. The Blueberry Leaf Beetle and Some of Its Relatives,

by H. C. Fall and W. C. Woods (Maine Agric. Exp. Sta., Orono, Bull. 319, 1924). Doctor
Woods has given descriptions and diagrams of the arrangement and form of the sclerites

and the distribution of the setae in the larvae of all the species meiitioued of group D,

Oalerucella cavicollis excepted, but according to Mr. Fall's remarks (p. 87) that
Galerucella kalmiae is " extremely similar to cavicollis, from which * * * it is

scarcely distinguishable," one may expect to find the sclerites and setae of the cavicollia

larvae arranged as shovv.'i in Docior Wood's diagram of the k<ilmiae larva. No larva of
G. cavicollis is preserved in the National Museum.

* The larva of Monoa>ia puncticollis does not represent a distinct generic type. It

belongs to the Oalerucella group E, and is separated from the two species of this type
mainly by the smaller size of its setae (figs. .30 and 47) and dark colored skin with light

sclerites, whereas the two Galerucella species normally are light colored with large, dark
setal cups.

22483—29—

2



10 PKOCEEDINGS OF THE NATIONAL MUSEUM vol.75

11. Abdominal segments with exterior prescutal sclerite small, about twice, or

less than twice, the size of one of the spiracles, and located as far from

tbe interior prescutal sclerite as four or five times its own diameter, or

even farther. (Setae of moderate size and brownish.)

Galeruca pomonae Scopoli (p. 34, fig. 12).

Exterior prescutal sclerite three times or more the size of one of the

spirales, and located as far from the interior prescutal sclerite as from

two to three times its own diameter, or even nearer 12

12. Senti generally slender and as long or longer than their diameter at base.

Interior prescutal sclerites of the posterior abdominal segments not

fused in the middle line. Setae long and creamy white.

Galeruca tanacetl Jiinuaeus (European species, p. 31, fig. 13a).

Senti generally plump and shorter than their diameter at base. Interior

prescutal sclerites of the posterior abdominal S'gments fused in the

middle line. Setae moderately long and brownish Galeruca laticollis

Sahlberg (European species, p. 34, fig. 11a).

13. Abdominal segments with a transversely elongate scutal sclerite. No
supra-spiracular glands Sermylassa halensis Linnaeus (p. 35, fig. 14"».

Abdominal segments with a small round scutal sclerite. A large snpra-

spiracular gland lodged between the nearly contiguous anterior and pos-

terior parascutal sclerites Agelastica alni Linnaeus (p. 38, fig. 15).

DESCRirTIONS AND NOTES

MONOCESTA CORYU (Say)

(U. S. Nat. Mus. ; described from larva in vial marked " St. Thomas,

Pennsylvania, July 20, 1921; E. M. Craighead, Coll.). Reared.

Mature larva (figs. 1, 2).—About 15 mm. long.

Head brown and somewhat shining, epicranial suture a black

median line. Body dorsally dull brown and leathery with the chit-

inizations of about the same color, though slightly more yellowish

and shining; underside of body yellowish brown; legs brown and
shining, light colored on the inner side.^

Setae short to moderately long and pointed on the head, the pro-

thoracic and pygidial shields, the laterally projecting lobes of the

body and the legs; rest of body without setae or with minute setulae

here and there.

Head capsule (fig. 34).—With a large, rather flat median depres-

sion in the frons behind the epistomal margin ; a few deep striations

radiating from the middle of the depression.

Labrv/m (fig. 35).—Subtriangular, about as long as wide, with

lateral margins somewhat incurved anteriorly; distal end slightly

cmarginate. Discal setae not fully as long as labrum ; marginal setae

inserted in the incurved part of labrum. five present on each side,

almost half as long as the discal setae.

Mandible (figs. 45, 48).—Ruffled from base to near the middle,

especially on the exterior side. Four teeth present, inner margin of

• Larva in first stage glossy yellow ; with each shedding of the skin becoming more
brownish.
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mandible immediately behind the teeth projecting into an obtuse

low proceF-s; third tooth much larger than the rest, subrectangular

and with multiserrated edge. Penicillus absent; two setae present

on exterior side of mandible.

MaxilJa (figs. 56, 59, 61, 63).—Lacinia soft, denseh' setose, and

with half a dozen long, spine-shaped setae; galea smoothly chiti-

nized, having about the same number of similarly shaped setae as

lacinia and a short, pointed cone-shaped appendix between them.

Postlabial harul (tig. 636).—Semicircularly curved.

Prothorax (figs. 1, 2).—Shield with a finely aciculate surface and

on each side a large, irregularly variolose depression; in the sagittal

line a sharp furrow and at the end of this a small triangular deepen-

ing; margin thick and rounded, carrying a few short and thin setae.

Epipleural area with a small, round, slightly chitinized projec-

tion carrying a few soft, short hairs. Prehypopleurum (
= epi-

sternum) with a j^ellowish sclerite and a few soft setae. Posthypo-

pleurum ( = epimeron) with no distinct sclerite; a few soft setae

present. Jugular region membranous. Eusternai plate median,

large, transverse, crescent shaped, and with a single row of several

setae. Each sternellar plate roimd, with a single seta.

Mesothorax and iiietathorax (figs. 1, 2).—Prescutal and scuto-

scutellar areas separated by a deep transverse furrow. Prescutum

of mesothorax with a small, but distinct sclerite on each side close

to the sagittal line. Prescutum of metathorax without distinct

sclerites. Scuto-scutellum both of mesothorax and metathorax car-

rying a small sclerite on each side close to the sagittal line. Alar

area tlat, freely projecting over epipleural area below, and carrv'ing

on an irregularly bilobate sclerite several fine setae. Spiracular area

with a single seta. Epipleural area bearing a small, rounded, shin-

ing, sttose projection. Prehypopleural and posthypopleural areas as

in prothorax. Eusternai and sternellar sclerites weak.

First to eighth ahdominal segments (figs. 1, 2).—Prescutal area

separated from scuto-scutellar area by a deep transverse groove;

prescutal area without any sclerite. Scuto-scutellar area with an

unpaired median, rather small and scale-like sclerite. Parascutal

area not sharply defined and without sclerites, Epipleural lobe

projecting, cone-shaped, and provided with a chitinous top .with a

few short setae. Hypopleural area soft, with two moderatelj' long

.setae. Eusternum soft with a single seta on each side. Sternellum

(phis parasternum) soft, with two setae.

Ninth ahdmninal segment (figs. 1, 2).—Pygidial shield subrec-

tangular, transverse with broadly rounded corners, leatherlike with

discal part more glossy; about a dozen moderately long setae lo-

cated in the hind margin in a single irregular row. Ventral part of

segment with about lialf a dozen setae on each side.
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Tenth abdominal segment (fig. 60).—^With six pear-shaped lobes

radiating I'rom anus in the middle of the sucking surface. Each

side with a slightly chitinized and setae bearing plate.

Leg (fig. 62).—Coxa, trochanter, femur, and tibia brown with

distal end blackish, claw blackish brown. Tibia rather short, some-

wdiat contracted and bent medianly.

IIah its.—Feeding on the leaves especially of red elm, also recorded

from hazel {Goryhis am-ericanus) , skeletonizing one leaf after an-

other; feeding when in first and second stages on the underside but

in the third stage indiscriminately on either side, usually refusing

to touch the epidermis of the opposite side but sometimes eating

holes through the leaves. Pupates in the ground in a simple oval

cavity, a few inches below the surface.

Literature.—
Riley, C. V.

1879. " Repoi't of Commissioner of Agriculture for the year 1878," pp.

245-277, pi. 4, figs, a-li (Reprint in "Author's Edition" from Annual

Report of Dept. of Agr. 1878. Charles V. Riley. August 1879, pp. 40-42)

.

Howard, L. O.

1905. U. S. Dept. Agr. ; Bull. 54, pp. 81-82.

TRIRHABDA CANADENSIS Kirby

(U. S. Nat. Mus. ; described from larva in vial marked " North East,

Pennsylvania, 1919. E. M. Craighead coll." Reared.

Mature larva (fig. 3).—About 12 mm. long.

Head (fig. 37) smooth, varying in color from brownish, in some

specimens brownish with black specks, to deep bluish black; labrum

shining black; anterior corners of frons light, frontal sutures whit-

ish, sagittal line above carina of frons black. Body varying in color

from dull brown to indigo-blue
;
prothoracic shield uniformly irides-

cent dark with light median suture; pygidial shield and dorsal and
lateral sclerites transversely striate, with indistinct margins gradually

blending into the similarly colored, dark and iridescent skin ; under-

side of body cream colored with thin but distinctly colored ochreous

sclerites. Legs u.sually blackish brown with ochreous inner side.^°

Setae whitish, thin, pointed, easily broken, about half, or less, as

long as the length of a body segment, present in moderate numbers.

Head capsule (fig. 37).—On each side close to the epistomal margin
and near to the sagittal line with an irregular depressed area bear-

ing two setae.

Labrum.—Subrectangular, about tAvice as wide as long, with front

margin slightly emarginate medianly. Discal setae thin, not fully

as long as labrum ; marginal setae short and fine.

1" Larva In first stage unlfornrly brownish, rather glossy, with setae somewhat longer
than each body segment.
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Mdhdible (fig. 49).—^^Vith five teeth; first tooth ^inall, narrovv',

easil}' overlooked, second and third (the larger) both pointed and

claw shaped, fourth and fifth small and fused at bases. Penicillus

absent ; two short setae externally.

Maxilla (fig 66).—Lacinia at base shining, distally membranous,

covered with fine, short hairs, and carrying a few stiff setae; galea

smoothly chitinized, armed with half a dozen spinelike setae and

between these a small cone-shaped appendix.

Postlahlal hand (fig. 66).—Slightly curved forward medianly,

laterally strongly rounded.

Prothomx (fig. 3).—Thoracic shield at the anterior and posterior

tnds of the sagittal suture with an unpaired, minor, triangular deep-

ening, and on each side in the middle of the disk a large, rounded

depression irregularly pitted at the bottom. Moderately long and

rather numerous setae inserted anteriorly and posteriorly in the

margin. Epi pleural area with a rather large, dark-colored sclerite,

in character similar to the alar sclerite of the posterior thoracic seg-

ments. Prehypopleural and posthypopleural sclerites ( = episternum

and epimeron) oval, similar in size and color. Eusternal and ster-

nellar sclerites almost fused into one subquadrate plate, with four

setae on each side.

Mesothoi'ao) mid metathorax (fig. 3).—The compound interior

])re.-:cutal sclerite with a fine white sagittal suture, on each side

with tAvo primar}^ and a few secondary setae; exterior prescutal

sclerite considerably snmller than each ijiterior one, oi^.e primary

seta and a few minute secondary ones. Interior compound scuto-

scutellar sclerite similar to the interior prescutal sclerite and carry-

ing tlie same number of setae; exterior scuto-3Cutellar sclerite large,

round, Avith thi'ee primary setae. Alar area thick, somewhat pro-

jecting laterally, carrying a large, simple, rounded sclerite with four

primary setae and several small secondary ones. Spiracular area

with a small sclerite around the spiracle and one primary seta.

Epipleural area with a sclerite carrying two or three setae. Pre-

and posthypopleural sclerites as in prothorax. Eusternal sclerite

large, oval, distinctly outlined and with about four setae on each

side. Sternellar sclerite paired, small and not so distinctly out-

lined, with one seta.

First to seventh ahdoniinal segments (fig. 3).—The compound,
interior prescutal sclerite large, rather long and broad, with tAvo

primary setae on each side; exterior prescutal sclerite rounded and
well ^separated from the interior sclerite, with one or two setae.

Compound interior scuto-scutellar sclerite not so broad, but other-

wise very similar to the prescutal, one or two primary setae present

;

exterior scuto-scutellar sclerite located closer to the middle line than
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exterior prescutal sclerite, otherwise very similar to this, one or two

setae. Anterior and posterior sclerites of the parascutal area fused

to a single round, rather large compound sclerite in which the

spiracle is lodged, two primary setae posteriorly and a few secondary

around the spiracle. Epipleural lobe cone shaped, with a sclerite

carrying three or four primary setae on the top and as many
secondary ones. Hypopleural sclerite distinct, well chitinized and

well colored, two setae. Compound eusternal sclerite distinctly out-

lined, color rather dark and sharply contrasting against the light-

colored skin of the ventral side of the body, one or two primary setae

on each side. Sternellar area (plus a parasternal or "coxal" lobe,

particularly distinct in the present larva) with two small sclerites;

the outer one circular in outline with two setae, the inner one a

mere chitinous grain with one seta; both sclerites rather dark and

standing out sharply against the light ventral skin.

Eighth dbdonvhwl segment.—^With interior and exterior scuto-

scutellar sclerites fused into a single compound plate with three

setae on each side ; otherwise not differing much from the preceding

segments except in size.

Ninth ahdomhud segment.—Pygidial shield subrectangular with

rounded corners, a thick margin, and a somew^hat elevated corrugated

discal part; several moderately long and some short setae in the

margin and a few on the disk.

Tenth abdominal segment.—^With six large, almost equally sized

pear-shaped lobes radiating from anus.

Habits.—Eating foliage of Solidago ; has been recorded as defoli-

ating Artemisia sp in Arizona. Pupates in the ground.

Literature.—
Balduk, w. y.

1029. Ent. News, vol. 40. p. 35. (Life History and Bibliography.)

TRIRHABDA VIRGATA LeContc

(U. S. Nat. Mus. ; described from larva in vial marked: "On Solidago.

Camp Hill, Penns.vlvania, F. M. Trimble coll.") Not recorded as reared.

No characters have been found by which the larva of this species

can be definitely separated from the larva of T. canadensis.

In both species the larvae appear to vary somewhat in regard to

color, the length and number of the setae, and the distance between

the interior and exterior sclerites of prescutum and scuto-scutellum.

As, however, the imagines are closely related, occur in the same

localities, and feed together with their larvae on the leaves of the

same food plant, the probability is that the larval material of both

species is mixed in our collections.
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TKIRHABDA BREVICOLLIS LeConte

(U. S. Nat. Mus. ; described from larva in vial marked: " F. H. Chittenden

June 1901, Victoria, Texas, J. D. Mitchell coll.") Probably reared.

Mature larvae differs from that of T. canadensis in having light

brownish sl^in and small dark-brown dorsal sclerites. Each abdomi-

nal segment with exterior sclerites of prescutum of about the same

size as a spiracle and distance between exterior and interior sclerites

of scuto-scutellum about three times the diameter of the exterior

sclerites. Sternal sclerites of abdomen very tliin and of the same

pale yellow color as the skin; sternal region of abdomen therefore

apparently without sclerites.

Habits.—Larva of T. hrevicollis defoliates the bushlike tree of

Zanthoxyluni (Rutaceae) or prickly ash.

According to L. O. Howard," J. D. Mitchell, Victoria, Tex., says

"the larvae burrow into the ground, where it is slightly raised,

making runs or galleries from which they crawl out or about day
and night, but never more than a few inches from the colon}' home."

The pupal stage is passed in the ground.

TRIRHABDA NIXroiCOLLIS LeConte

(U. S. Nat. Mus.; described from larva in vial marked: "No. 4979, Lo.s

Angeles, California, D. M. Coqnillet coll.") No record of rearing.

The mature larva resembles the larva of T. canadensis by having

dorsal sclerites of about the same size and similarly striated as in

that species and by having rather long setae. It differs from it by
being somewhat lighter in color with greenish, bronze-colored dorsal

skin and sclerites and by having pale-yellow ventral skin and very

thin and pale-yellow sternal sclerites on the abdomen.

TRIRHABDA TOMENTOSA Linnaeus

(U. S. Nat. Mus.; described from larva in vial marked: "708, Haw Cr.

Florida, 1896.") H. G. Hubbard collected and determined, probably by

rearing.

Resembles the larva of T. canadensis in most characters, but has

slightly larger dorsal sclerites and much thinner and shorter setae,

the latter being about half as long as the sclerites in which they are

inserted.

TRIRHABDA ATTENUATA Say

(U. S. Nat. Mus.; vial marked: " Hopk. U. ». 15729a. On foliage of

Artemisia species. Yosemite Park, California, July 24 1918. T. E.

Patterson.") Reared.

The mature larva is somewhat smaller, more elongate and cylin-

drical than T. canadensis. The color is dark bronze dorsally and

"U. S. Dept. Aerri. Bull. Xo. .H8. new scrips, 1904. p. 108.
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dark ochreoiis ventrally; dorsal and ventral sclerites well defined.

Setae long, strong, and many of the dorsal ones slightly enlarged at

the end, a development not noticed in the other investigated Trir-

habda larvae, in all of which the setae are pointed.

GALERUCELLA NYMPHAEAE Linnaeus *

(U. S. Nat. Mus. ; described from larva iu vial marked: "Craighead, Penn-

sylvania, July 4, 1921, E. M. Craigliead Coll."') Reared.

Mature larva (fig. 18).—About 10 mm. long.

Head smooth and shining, either entirely black or with reddish-

brown anterior margin; labrum cream colored with dark posterior

corners; coronal ( = median epicranial) and frontal sutures appearing

as fine white lines. Body with membranous parts greenish-gray;

prothoracic shield, dorsal sclerites and pygidial shield shining, dark

chestnut brown; all three thoracic segments with a whitish sagittal

suture; dorsal sclerites coarsely corrugated and covering almost the

entire upper side of the body, skin between the sclerites appearing

only as light lines
;
pygidial shield variolose, irregularly and coarsely

corrugated and uniformly colored ; underside of body light greenish-

gray with sclerites small and light ochreous. Legs blackish brown

on the exterior side, ochreous on the inner side.

Setae short, thin, and pointed (fig. IT) ;
most sclerites with few

minute spinulae.

Head capsule.—With an unpaired shallow anterior depression be-

hind epistomal margin; a small grain-shaped elevation on each side

in the posterior corner of frons.

Labrum (fig. 16).—About twice as wide as long; anterior margin

forming an arch of about 120°. Discal setae rather short, straight,

and pointed; marginal setae short, curved, and pointed.

Mandible (fig. 19).—^With five teeth; inner margin behind the last

tooth somewhat incurved ; first tooth small and narrow, second, third,

and fourth larger, all pointed and claw shaped; fourth and fifth

completely separated; fifth short and broad, penicillus present; two

short setae located externally.

Maxilla (fig. 20) .—^With lacinia distally pectinate, carrying a row

of about 10 subcylindrical, distally obtuse, strong, and long setae, all

of same length and build; galea armed with six spinelike setae of

moderate length, between these a short, cone-shaped tactile appendix

;

maxillary palpus with only three joints, basal joint (often referred

to in the literature as "palpiger") characterized by two long setae;

the virtual palpiger soft, light colored, without individual muscles,

and located distally to the chitinized stipes.

Postl<ihial band.—Medianly somewhat forward curved, laterally

strongly rounded.
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Prothoi'ax (fig. 18).—Prothoracic shield with a somewhat cordi-

form depression anteriorly in the sagittal line and six to eight foveas

on each side between the sagittal middle line and the margin of the

shield; anterior and posterior margin with a few minute setae.

Epipleural area with a large sclerite. Prehypopleural and posthy-

popleural sclerites (== episternum and epimeron) oval, about similar

in size and color. Eusternal and sternellar sclerites fused into a

single, rectangular, median plate ; with two minute setae on each side.

Mesothorax and nietathorax (fig. 18).—Interior and exterior

sclerites of prescutum fused to a single compound plate with a sagit-

tal white line and a curved, white, incomplete line indicating the limit

between the exterior and interior sclerites. Interior and exterior

sclerites of scuto-scutellum developed as in prescutum. Alar area

carrying a large sclerite, as long as the entire segment and anteriorly

separated only by a fine suture from a sclerite covering the entire

spiracular area; both areas with a few minute setulae. Epipleural

area with a large subtriangular sclerite w^th a few setulae. Prehypo-

pleural and posthypopleural sclerites as in prothorax. Eusternal

sclerite median, single, approximately crescent shaped, three times as

broad as long, densely asperate, and with two setae on each side.

Sternellar sclerite paired, developed as a minute asperate disk around

the foot of a small seta.

First to eighth abdominal segments (fig. 18).—Compound inte-

rior sclerite of prescutum separated from exterior sclerite by a thin

white suture. Compound interior sclerite of scuto-scutellum fused

with exterior sclerite on each side into one single scuto-scutellar

plate. Anterior and posterior sclerites of the parascutal area about

equal in size, and separated by an oblique furrow; spiracle situated

in the anterior sclerite. Epipleural sclerite about as long as the

segment and subquadrate. Hypopleural sclerite distinct, ovate, with

two small setae. Compound eusternal sclerite asperate and of the

same form and size as in mesothorax and metathorax. Sternellar

area with one small, round, and darkly colored asperate sclerite on

each side, and in some of the segments with a dark speck close to the

middle line ; one or two small setae on the sclerite, one on the minute

speck.^-

Ninth abdominal segment.—Pygidial shield subrectangular with

rounded corners, leathery, variolose, and with about half a dozen

" The sternellar sclerites may be reduced in size in some of the abdominal segments
•while they are distinct In the other segments of the same larva, but specimens in which
sternellar sclerites are completely absent are not found in the material of larvae of

G. ni/mphaeae preserved in the National Museum. K. L. Henriksen, however (see bibli-

ography), finds that these sclerites are regularly absent in the European specimens of

the same species.

22483—29 3
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moderately long setae in the margin. Ventral part of ninth segment

transverse, carrying band-shaped sclerite with two setae on each side.

Tenth abdominal segment.—^With four anal lobes, the lateral one

on each side large and round.

Habits.—Nibbling on the upper surface of floating leaves of water

lilies and many species of Polygonum., leaving the epidermis intact

on the under side. Larva fastens itself by its tail end to the leaf

before transforming into pupa; last abdominal segments of pupa

covered by larval skin. According to J. P. Kryger " also found on

MentJixiy from which plant it was reared.

Literature.—
MacGillivray, a. D.

1903. New York State Museum, Bull. 68, pp. 325-326, pi. 27, figs. 8 and 9

[both incorrect] and pi. 31.

Chittenden, F. H.

1905. U. S. Dept. of Agri., Bur. Ent. Bull. n. s., No. 54, pp. 59-60. ("So

abundant in the District of Columbia that the imagines deserted the

natural aquatic food plants, as Nymphaea, Sagittaria, Brasenia, and

Nuphar, and attacked near-by plants of other families, such as basket

willow and beans, doing considerable damage.")

Woods, W. C.

1924. Maine Agr. Exp. Sta. Bull. 319, p. 134.

Hbneiksen, K. L.

1927. Danmarks Fauna No. 31, p. 348.

GALERUCELLA LINEOLA Fabricins

( U. S. Nat. Mus. ; described from larva in vial marked :
" On Eumex sp.

Seeland, Denmark, E. A. Rosenberg collected, reared, and dedit.") Reared.

No characters have been found by which the larva of this species

can be definitely separated from the larva of G. nymphaeae. It

pupates also above the ground attached to a leaf, and with the end

of the abdomen covered by the skin of the last larval instar (seen

on material in the U. S. National Museum).

K. L. Henriksen records as food plants of G. lineola only SaUx

and Alnus, whose leaves it skeletonizes, but E. A. Rosenberg has

added Rumex species. Chittenden mentions (see literature on

G. nymphaea) that adults of the species of G. rmfm^phaea occasionally

feed on salix.

GALERUCELLA. SAGITTARIAE Gyllenhal (= G. GBISESCENS Joannia)

(U. S. Nat. Mus.; larva described from vial marked: "On the leaves of

Potomogeton species, Douse, Denmark, 26 July 1925 ; imago developed 3

August 1925. E. A. Rosenberg leg. et ded.") Reared.

The larva of this species can not be distinguished from that of

G. nymphaeae.

"Entom. Medd. Copenhagen, vol. 13, 1919, p. 38.



AHT. 2 BEETLE LAEVAE OF GALERUCINAE BOVING 19

Literature,—
Chittenden, F. H,

1905. U. S. Dept. of Agri., Bur. Ent. Bui. n. ser., No. 54, pp. 58.

Hansen, Victor.

1927. Danmarks Fauna No. 31, p. 154 (as food plants are mentioned

Lysimachia vulgaris and L. thyrsiftora and " possibly other water

plants").

GALERUCELLA LUTEOLA Muller ( = G. XANTHOMELAENA Schrank)

(U. S. Nat. Mus. ; described from larva in vial marked: "On elm, July 21,

1907. Roselle, N. J.—B. H. Jouett, coll.") Reared.

Mature larva (figs. 4, 5).—About 12 mm. long.

Head shining black with black labriim; frontal sutures fine whitish

lines; body somewhat varying in color, generally dull yellow, with a

pair o,f longitudinal black stripes along the back meeting near the

end of the abdomen; prothoracic shield yellow with a large black

spot on each side ; pygidial shield shining, black ; underside of body

yellowish with blackish sclerites; legs reddish brown to black,

lighter on the inner side.^*

Setae moderately long and moderately strong, pointed and yellow-

ish; present in considerable number on the back and the sides of

the larva.

Head capsule (fig. 38).—With a large unpaired depression in the

middle of frons posterior to epistomal margin.

Labrum.—Subrectangular, about twice as wide as long, with front

margin slightly emarginate medianly. Discal setae somewhat longer

than labrum itself ; marginal setae short and fine.

Mandible (fig. 46).—With four teeth, the second of which being

the larger and more extended; inner margin of mandible immedi-

ately behind the third tooth projecting into an obtuse process, here

considered as the fourth tooth. Penicillus present; no setae found

on exterior face of mandible.

Maxilla (fig. 67).—With lacinia carrying a few stiff setae; galea

having about seven similar setae and a rather short cone-shaped

appendix between them.

Postlahial band (fig. 5.).—Semicircular.

Prothorax (figs. 4, 5, 21).—Shield with a small subtriangular' deep-

ening in front of and a similar one at the end of a whitish median

suture, on each side a large, darkly colored depression. Numerous

setae inserted in a double row along the whole margin and a few

found inside of these. Epipleural area with a large yellow sclerite

carrying six setae. Prehypopleural sclerite (= episternum) light

colored with about four setae; posthypopleural sclerite (= epimeron)

" Newly hatched larvae nearly black ; with each shedding of the skin the yellow color

becomes more dominating.
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also light colored with about four setae. Ventrally with a dark

subtn angular eusternal sclerite wedged in between and almost fused

with 3 pair of dark, rounded and small sternellar sclerites, the com-

pound plate carrying two primary setae on each side.

Mesothorax and mfietathorax (figs. 4, 5, 21.)—Interior prescutal

sclerite almost completely fused with the interior sclerite of the

opposite side, the sagittal suture only indicated at each end of the

compound plate, light colored, six setae; exterior prescutal sclerite

distinct, dark colored, about five setae. The interior scuto-scutellar

sclerite similar to interior prescutal sclerite but somewhat smaller,

light colored, on each side armed with about four setae; exterior

scuto-scutellar sclerite large, round, dark colored, with about eight

setae. Alar sclerite large, dark, with about 12 setae. Spiracular

area somewhat chitinized and armed with a single seta. Epipleural

area triangular, with a moderately large, light colored sclerite carry-

ing about four setae. Prehypopleural sclerite usually dark, with

four setae; posthypopleural sclerite usually light colored, with four

setae. Eusternal sclerite weak, with two to three setae on each side.

Sternellar sclerite minute, with a single seta.

First to seventh abdominal segments (figs. 4, 5, 21).—Interior

prescutal sclerites fused in the middle line, light colored, with about

four setae on each side; exterior prescutal sclerite distinct, dark

colored, with about five setae ; between interior and exterior prescutal

sclerites a single seta present. Interior scuto-scutellar sclerites fused,

light colored, with about four setae on each side; exterior scuto-

scutellar sclerite distinct, dark-colored, armed with about three setae.

Parascutal area with a distinct but small anterior sclerite and a rather

large posterior sclerite; both dark colored, anterior armed with

two setae, posterior with about five. Epipleural sclerite rather large,

light colored, about seven setae. Hypopleural sclerite rather dark,

about four setae. Eusternal sclerites fused or almost fused in the

sagittal line, on each side about three setae. Sternellum (plus para-

sternum) having one distinct, dark sclerite armed with about two
setae.

Eighth abdominal segment.—Similar to the preceding abdominal
segments but not so wide and high as these and with the interior and
exterior scuto-scutellar sclerites all fused together into a single com-
pound sclerite, armed with about five setae on each side.

Ninth ahdomiinal segment (figs. 4, 5).—Pygidial shield semicircular

in outline with margin thick and set off from the discal part by a

groove. Setae numerous, arranged in a single anterior row and an
irregular double row in the free margin; a few setae present in the

discal part. Ventral part of segment with a transverse, elongate

sclerite.
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Tenth abdominal segment.—Anteriorly carrying a transverse, nar-

row unpaired eclerite; on each side a lateral, paired, small, and more

rounded sclerite armed with a few setae.

Leg (fig. 5).—Coxa black; trochanter, femur, and tibia reddish

brown with black distal ends ; claw black.

Habits.—Feeds on the leaves of most species of elm ( Uhnus) , skele-

tonizing them from below, at times completely denuding the trees.

Transforming to pupa at the bases of trunks or in crevices in the

ground, etc. ; no cocoon.

Literature.—
Bbitton, W. E.

1907. Connecticut Agr. Exp. Stat., Bull. 155.

Maelatt, C. L.

1908. U. S. Dept. of Agr., Bur. Ent., Circ. No. 8, new ed. (Species intro-

duced into United States about 1837.)

SiLVESTKI, F.

1910. Boll. Lab. Zool. R. Scuola Super. Agr. Portid, vol. 4, pp. 246-290.

(Eggs, the three larval stages, pupa, imago; life-history; seasonal his-

tory
;
parasites, Lehia scapularis feeding on eggs, larvae, and pupae of

the species ; many figures of habitus and details.)

Hekrick, Glen W.
1913. New York, Ck)rnell Univ. Agri. Exp. Sta., Bull. 333, p. 491.

Woods, W. C,

1924. Maine Agric. Exp. Sta., Bull. 319, p. 136.

GALERUCELLA species

(U. S. Nat. Mus. ; described from lai-va in vials marked: *' Galerucella

sp., destroying elms, Nanking, China, June 13, 1911. Rec. by U. S.

Dept. Agri., July 10, 1911, from A, W. Bowler (?) of the University of

Nanking.") Not reared.

Length about 12 mm. The larva of this species is slightly dif-

ferent from the larva of G. luteola, as known in this country, the

setae of the undetermined species being somewhat stronger and the

color of the body being clear lemon-yellow with a single, broad,

median, longitudinal, black band. The sclerites are all black and a

rather large black spot in the skin surrounds the abdominal spir-

acles. The pygidial shield is yellow with black marks in the discal

part.

GALERUCELLA VmURNI Paykall

(U. S. Nat. Mus.; larvae described from vial marked: " Donse, Seeland,

Denmark ; larvae found June 7, 1896 ; imago developed July 4, 1896

;

E. A. Rosenberg leg. et ded.") Reared.

Mature larva (fig. 23).—^About 8 mm. long.

Head shining dark brown, labrum black with an anterior, light-

brown median spot. Body with membranous parts greenish yellow

;

prothoracic shield light yellowish with dark chitinous specks, me-



22 PROCEEDINGS OP THE NATIONAL MUSEUM vol.75

dianly and posteriorly with a moderately large, pale-brown region

(somewhat larger than one of the compound interior prescutal

sclerites of mesothorax and metathorax), sagittal line distinct and
whitish ; sclerites on the upper side of mesothorax, metathorax, typi-

cal abdominal segments and the pygidial shield pale brown; under

side of body creamy yellow with light-brown sclerites; legs shining,

dark brown.

Setae moderately long, moderately strong, light brownish and
somewhat club-shaped terminally; present in limited number on the

back and sides of the larva.

Head capsule.—With only slight depressions in frons.

Lahrwni (fig. 32).—Subrectangular, about two and one-half times

as wide as long, middle of anterior margin slightly emarginate and
anterior corners strongly arcuate. Discal setae moderately long and
pointed. Marginal setae minute.

Mandible (fig. 27).—^With five claw-shaped teeth; inner margin
behind last tooth slightly incurved ; fourth and fifth teeth somewhat
fused at bases, fourth tooth much stronger than fifth. Penicillus

present ; two short setae externally.

Maxilla.—^With lacinia distally pectinate, carrying a row of sub-

cylindrical, terminally obtuse, strong setae of uniform and consid-

erable length
;
galea with about six spinelike setae and a small, cone-

shaped tactile appendix.

Postlahial hand.—Simple, rounded, slightly curved forward in the

middle.

Prothorax (fig. 23).—Prothoracic shield on each side having a

large, flat depression with half a dozen round pits in the bottom;

five well-developed setae in the anterior margin, one laterally and
two posteriorly. Epipleural sclerite large, with two or three setae.

The prehypopleural sclerite ( = episternum) and the posthypopleural

sclerite (=epimeron) of about the same size, the prehypopleural

sclerite somewhat darker near the articulation of the leg, each sclerite

with two setae. Eusternal and sternellar sclerites almost fused to

one plate, two setae on each side.

Mesothorax and metathorax (fig. 23).—All the sclerites of moder-
ate size ; compound middorsal sclerites separated sagittally by a fine

white suture. Prescutal area with interior compound sclerite carry-

ing one seta on each side ; exterior sclerite distinct, one seta. Scuto-

scutellar area with interior compound sclerite almost identical with

interior prescutal, one seta on each side; exterior scuto-scutellar

sclerite almost twice as large as exterior prescutal, one seta present.

Alar sclerite large, with three setae. Spiracular area chitinized, with

one seta. Epipleural area with a moderately large, rounded sclerite,

one seta. Prehypopleural and posthypopleural sclerites as in pro-
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thorax. Compound eusternal sclerite subrectangular, two setae on

each side. Sternellar sclerite minute, and with a single seta.

First to seventh ahdominal segments (fig. 23).—The skin between

the sclerites rather well developed and the sclerites not so predomi-

nating in size as in other species of the genus Galerucella. Com-
pound interior prescutal sclerite with one seta on each side ; exterior

prescutal sclerite distinct, one seta. Compound interior scuto-

scutellar sclerite not so wide as the interior prescutal plate, one

seta on each side; exterior scuto-scutellar sclerite nearer the middle

line than the exterior prescutal, one seta. Parascutal area with a

distinct anterior sclerite, a distinct posterior sclerite which is twice

as large, and a small chitinization around the spiracle; anterior

eclerite with one seta and posterior with one. Epipleural sclerite

round, large, with two setae. Hypopleural sclerite small; one seta.

Eusternal compound sclerite oval, about of the same size as in

mesothorax and metathorax; one seta on each side. Sternellar area

with small, round sclerite, and one seta.

Eighth abdominal segment.—Similar to the preceding segments

but with interior and exterior scuto-scutellar sclerites fused into a

single median plate ; two setae on each side.

Ninth abd&imnal segment.—Pygidial shield with the free margin

forming an arc of about 120°. Five long, pointed, marginal setae

on each side and two small discal setae on each side. Ventral part of

segment with a transverse, band-shaped sclerite; two setae on eacli

side

Tenth ahdominal segment.—Carrying a lateral sclerite on each

side ; four anal lobes.

Habits.—Skeletonizes and eats holes through the leaves of

Vihur?ium, opulus and of cultivated species of Viburnum. No definite

record as to where the larva pupates.

Literature.—
IlENRIKSEN, K. L.

1927. Danmarks Fauna No. 31, p. 347.

GALERUCELLA NOTATA Fabricius

(U. S. Nat. Mus. ; described from larvae iu vials marked: "On Eupatoriunt

perfoliatum, August 25 to September 14, 1915, and July 14, 1916. Reared
and collected material. North East, Pennsylvania, R. A. Cushman."
Material contains pyriform eggs in small groups on leaves; first, second,

and third larval instars, cast skins of all instars ; pupa, cocoon, and
reared imagines.)

Mature larva (fig. 24) .—About 7 mm. long.

Head shining, creamy white to light brown with labrum, clypeal

chitinizations, epistoma and a round spot around ocellus olive

green ; fine sagittal line of frons dark, frontal sutures whitish. Body
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with membranous parts creamy yellow," chitinous parts, including

the prothoracic and pygidial shields, light yellow, cups carrying the

setae large and olive green, dorsal sagittal line of thoracic segments

not distinct on account of the light color of the chitinizations ; under-

side of body creamy white, membranous and chitinous parts having

approximately same color; legs light brown with the inner sides

creamy yellow and the ends of the joints and the claws darker.

Setae (fig. 30).—Moderately long, about half as long as a body

segment, moderately strong, creamy yellow and capitate; present in

limited numbers on the back of the larva and each inserted on top

of a small, dark, tubercle-shaped cup.

Head capsule.—With only a slight, median, unpaired depression in

frons.

Labrum, (fig. 33).—Crescent shaped, about twice as wide as long,

slightly emarginate anteriorly in the middle. Discal setae moder-

ately long and pointed; marginal setae minute and fine, the two

exterior of the row somewhat larger than the others, straight and

pointed; a single small seta inserted in front of and another imme-

diately behind the interior discal seta.

Mandible (fig. 29).—^With five teeth; inner margin behind last

tooth projecting into a thin blade with anterior end obtusely

rounded; first tooth comparatively strong, with the tip reaching

about to the base of second tooth ; second and third teeth the larger,

claw shaped, and slender; fourth and fifth small, of the same size,

and fused except terminally. Penicillus well developed; two setae

located externally, and one seta in the middle of the dorsal side.

Maxilla.—With lacinia distally carrying a single row of equally

long, well developed, distally pointed setae; galea with half a dozen

spinelike setae, as many minute setae, and a cone-shaped tactile

appendix of about the same length as the longer setae.

Postlabial hand.—Simple, rounded, not curved forward medianly.

Prothorax (fig. 24).—Prothoracic shield on each side having an
irregular depression with six deep, round pits in the bottom, a trans-

verse, shallow groove connecting the depressions of the two sides,

and at each end of the sagittal line a small triangular unpaired

deepening. Arrangement of setae on each side of the shield as fol-

lows : Six setae in two rows in the anterior margin, about three setae

laterally and two setae in the posterior margin. Epipleural sclerite

large, round, with one primar}' and two or three secondary setae.

Prehypopleural and posthypopleural sclerites (=episternum and epi-

meron) about of the same size; each with one seta. Eusternal and

^ In some specimens of this species the creamy color of the skin has changed to a
swarthy color, against which tJie whitish chitinizations contrast sharply, giving these
specimens a general appearance strikingly similar to the larvae of Monoxia puncticollis

(Say).
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sternellar sclerites almost fused into one plate, very thinly chitinized,

and rather easily overlooked ; two or three setae on each side.

Mesothorax and metathorax (fig. 24).—Prescutum with compound

interior sclerite carrying two setae on each side; exterior sclerite

distinct, with one seta. Scuto-scutellum with compound interior

sclerite carrying two setae on each side; exterior sclerite large, dis-

tinct, and with three setae. Alar area with a large, distinct sclerite,

carrying three setae. Spiracular area chitinized, with three setae.

Epipleural sclerite carrying one seta. Prehypopleural and post-

hj^popleural sclerites as in prothorax. Eusternal compound sclerite

with two setae on each side. Sternellar sclerite minute, and with

one seta.

First to seventh dbdonninal segments (fig. 24).—The skin between

(he sclerites well developed, the sclerites of moderate size. Prescutum

with compound interior sclerite bearing three setae on each side;

exterior sclerite distinct, and with one seta. Scuto-scutellum with

compound interior sclerite bearing one seta on each side; exterior

sclerite distinct, rather large, and bearing three setae. Parascutal

area without anterior sclerite, without chitinization around the

spiracle and with only posterior sclerite present, carrying two setae.

Epipleural sclerite round, somewhat projecting, with three or four

setae. Hypopleural sclerite small, with two setae. Eusternal com-

pound sclerite with two setae on each side. Sternellar area with a

small sclerite, carrying two setae.

Eighth abdominal segment.—Similar to preceding segments, but

with the interior and the exterior scuto-scutellar sclerites fused into

a single plate, carrying three setae on each side.

Ninth abdominal segment.—Pygidial shield small, semicircular,

half as wide as eighth abdominal segment ; five setae on each side in

the free margin and two or three on each side of the disk. Ventral

side with a transverse, band-shaped, unpaired sclerite; three setae

on each side.

Tenth abdominal segment.—With one small unpaired posterior

anal lobe, one small unpaired anterior anal lobe, and one large lateral

anal lobe on each side.

First and second larval instars.—Mandibles and other mouth parts

shaped as in mature larva; thoracic and abdominal sclerites also

present in the same number, arranged in the same way, and carrying

as many setae as in the mature larva; likewise possessing capitate

setae.

Habits.—Feeding on leaves of Ewpatorium. perfoliatwn. Trans-

forms to pupa in an oval cocoon formed by an open network of

filaments, attached to a leaf.
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Literature.—
Woods, W. C.

1924. Maine Agr. Exp, Sta. Bull, 319, p. 137. (Gives only the locality and
food plant of larva; no description or figures, and the vprlter says (p,

138) that he does not know the seasonal history of the species.)

GALERUCELLA CRIBRATA LeConte

(U. S. Nat. Mus. ; larva describetl from vials marked: "On Solidago altis-

sima, Springfield, Mass. Dimmock No. 1685."—Material contains: (1)

Pyriform, brownish-ochreous eggs, 1 mm. long by 0.7 mm. in diameter,

with surface consisting of regular hexagons with depressions in the

middle; eggs deposited in large number from July 12 to 22, 1890, in

groups of 1 to 12 in a place near the base of the root leaves of the food

plant, sometimes on the upper surface, sometimes on the lower. In

hatching the larva eats away the small, upper, free end of the egg,

leaving the large portion of the shell attached to the leaf (from notes

of Dimmock); (2) newly hatched larvae; (3) full-grown larvae

—

1685a—taken July 15, 1900; (4) pupa and cocoon.)

Mature larva.—About 7 mm. long.

Head shining, light yellow to light brown, with light-brown

labrum. Body with membranous part greenish white, chitinous

parts creamy yellow, with the small tubercle-shaped setal cups

darker ; legs creamy yellow, with brown claws.

Setae moderately long, most of them about half as long as a body
segment.

The shape of the headcapsule, mandibles, and the other mouth
parts, the form of the prothoracic shield and the number of its setae,

the development and number of the mesothoracic and metathoracic

sclerites and the number of their setae, the abdominal sclerites and

their setae, the pygidial shield and tenth abdominal sclerite exactly

as in GaleruceUa notata; in fact, the two species can not be separated

in their larval stages by any structural characters.

Habits.—Feeding on the leaves of different species of Solidago,

but, according to W. C. Woods, is seemingly confined to species of

the subgenus Virgaurea. Pupates in an oval cocoon formed by an

open network of filaments and attached to a leaf.

Literature.—
Woods, W. C.

1924. Maine Agr. Exp. Sta. Bull. 319, p. 137.

MONOXIA PUNCTICOLLIS (Say)

(U. S. Nat. Mus. ; described from larva in vial marked :
" Sugar beet. Rocky

Ford, CJolorado, June 2, 1902. U. S. Chittd.") Reared.

Mature l<irva (fig. 7),—About 8 mm. long.

Head moderately shining, brown to blackish, with unicolored

dark labrum. Body with membranous parts dark olive green and
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chitinous parts pale yellow, setal cups not particularly darker than

the sclerites, legs shining, generally blackish brown to black.

Setae (fig. 41) rather short, varying from about one-eighth of the

length of a normal body segment to about one-quarter of its length;

some setae capitate, others pointed ; some pale, others dark. Setal

cups rather inconspicuous.

The shape of the head capsule, of labrum, mandible, and other

mouth parts (figs. 39, G8), the development of the thoracic and

pygidial shields and of the sclerites, the arrangement and form of the

Fetae completely agreeing with the corresponding parts in the larvae

of Galerucella notata and Galerucella cr'ibrata^ except in unim-

portant minor variations in the number of the setae on some of the

sclerites.

Taxonomic coirwrtents.—The propriety of establishing the genus

Monoxia as distinct from the genus Galerucella is not substantiated

by the features observed in the larva of the type species Monoxia
puructicollis^ as this larva is distinguished from the larvae of Galerur

cella notata and ci^hrata by the mere specific characters of having

relatively smaller setae and dark-colored skin. Moreover, in respect

to the latter character it should be remembered, as mentioned on page

24, that some specimens of the larvae of Galerucella cribrata^ pre-

served in the United States National Museum, possess a coloration

of the skin varying from slightly more grayish than in the normal
creamy yellow larva to dark olive green as in Monoxia 'puncticollis.

T]ie larva of the species Monoxia con^puta, however, is entirely

different from this larva of Monoxia puncticollis, positively can not

be placed in the same genus with it, and a new genus will probably

have to be created for it. Further discussion on the taxonomic posi-

tion of Monoxia consputa will be found where the species is treated

on page 29.

Habits.—The larva of Monoxia puncticollis is injurious to sugar

beets, skeletonizing or eating through the leaves and often completely

devouring young plants of considerable size. Other food plants

are Ghenopodiu/in album, Dondia erecta, and Salsola pestlfer. It

pupates in a simple excavated cell in the ground, in this regard dif-

fering from Galerucella notata and G. cribrata, which form a reticu-

late cocoon above the ground.

Literature.—
Chittendkn, F. H., and Mabsh, H. O.

1920. U. S. Dept. of Agr. Bui. 892 (The Beet Leaf Beetle). Professional

paper from Bureau of Entomology. (Eggs attached in clusters to leaves

of food plants; young larva with dark brown thoracic shield, gray skin

and rather dark sclerites, hail's comparatively longer than in mature
larva. List of literature.)
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MONOXIA CONSPUTA LeConte

(U. S. Nat. Mus. ; described from larva in vial marked: "Hubbard Note

No. 636, Monoxia consputa ( ?) 4th July, 1891, Syracuse Salt Vats, Great

Salt Lake, Utah." Not reared. An imago of the species is placed by

Hubbard in the vial together with three larvae. No other larval material

of this species is preserved in the Museum, but Mr. Hubbard's veell

known disinclination to name a larva when it was not reared or fairly

well associated with imago warrants the probable correctness of the de-

termination. Moreover the Monoxia consputa larva is the only known

mining galerucine larva and the specimens in question are without doubt

galerucine larvae and adapted to mining in soft plant tissue.)

Mature larva (fig. 9).—About 6 mm. long.

Head moderately shining, grayish yellow with blackish colored

margins and blackish epicranial midline; labrum grayish. Body
light gray, membranous parts predominate; prothoracic shield light

amber colored anteriorly and on the top of a posterior transverse,

rounded crest; pygidial ghield slightly amber; rest of the sclerites

of the body very thin, gray, like the skin, and to be seen only by close

examination; legs shining, light amber, with darker margins at the

ends of each joint ; claws amber.

Setae in general minute ; viewed under considerable magnification

(figs. 8, 52), short and club shaped. Pointed and either moderately

long or short setae present on the head, shields, legs, and epipleural

lobes.

Head capsuU (fig. 40).—^With hind corners of epicranium

strongly produced posteriorly. Frons small, almost hexagonal, in-

wardly strengthened in the middle line by a dark colored, Y-shaped

thickening.

Labrum (fig. 41).—Transversely oblong, about two and one-half

limes as wide as long, front margin straight; discal setae pointed,

moderately long ; marginal setae short and pointed.

Mandible (fig. 51).—Provided with five claw-shaped teeth; the sec-

ond and third larger; first, fourth, and fifth all distinct and rather

strong; inner edge of mandible immediately behind the last tooth

produced into a small, triangular, anterior projection. Penicillus

well developed ; no setae found on the back of the mandible.

Maxilla (fig. 65).—^With lacinia and galea carrying short, small

lanceolate setae; tactile appendix of galea small. Maxillary palpus

three jointed.

Postlahial band.—Broadly U-shaped, with a slight enlargement of

the chitin in the middle.

Prothorax (fig. 9).—The prothoracic shield rather bulging and

divided by a median transverse groove into two slightly chitinized

portions ; a few either short or moderately long, pointed setae present

in the anterior and the posterior margins.
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MesotJwrax and irietathor(£x.—^Without distinct sclerites; setae

minute and club shaped.

First to eighth ahdoTninal seffments (fig. 9).—Without distinct

sclerites ; setae dorsally few, minute, and club shaped ; laterally with

a single moderately long, pointed seta in epileurum.

Ninth abdominal segment (fig. 8).—With a rather small, miter

shaped in outline, slightly chitinized pygidial shield carrying mod-
erately long, pointed marginal setae.

Tenth ahdominal segmerd.—In common with the other galerucine

larvae developed as a strong pygopod.

Leg (fig. 9).—With the paronychial appendix only about half as

long as the claw.

Habits.—Found mining inside of the leaves of Chenopodium album
and a perennial Atriplex species, at King City, Calif, (according to

unpublished notes made in 1918 by C. F. Stahl, of the Division of

Truck Crop Insect Investigations, Bureau of Entomology, United

States Department of Agriculture) and also in Grindelia (according

to Essig: Insects of Western North America). No injury to sugar

beets known from the larvae, though the imagines seriously injure

the tops of the beets. No records as to where the larvae pupate.

Taxonomic co^nments.—The larva of Monoxia consputa is essen-

tially different not only from the larva of Monoxia puncticollis but

from other larvae of the subfamily Galerucinae, to which, however,

it unquestionably belongs. It represents a separate generic type of

the Galerucinae and is distinguished by a series of characters peculiar

to many mining larvae, particularly of the subfamily Halticinae,

namely, a strongly built frons, extraordinarily long posterior pro-

longations of epicranium, the absence from the typical body segments

of distinct sclerites with well-developed setae, and unusually short

paronychial appendices.

Literature.—
Essig, E. O.

1926. Insects of Western North America, New York, MacMillan Co., p. 473

LOCm^AEA CAPREAE Linnaeus

(U. S. Nat. Mus. ; described from a single, newly hatched larva in alcohol,

bought in August, 1922, from Dr. K. W. Verhoeff, determined by him and

marked "South Germany; K. W. Verhoeff.")

First larval imstar (fig. 6).—About 1.5 mm. long.

Head yellowish brown with dark brown margins and a dark

brown median carina; labrum creamy yellow anteriorly, yellowish

brown posteriorly. Body having the membranous parts greenish

yellow; prothoracic shield uniformly yellowish brown with the

sagittal line whitish and distinct; sclerites of mesothorax and meta-
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thorax, the typical abdominal segments and the pygidial shield also

yellowish brown, underside ol" body lighter, legs shining and yellowish

brown.

Setae.—Long, whitish, either capitate or pointed, present in a rather

limited number on the back and sides of the larva.

Head eaysule.—With slight depression in frons.

Lahi^m.—About twice as wide as long, with entire front margin

regularly arcuate without emargination in the middle; discal setae

moderately long and pointed, marginal setae minute.

Mandible.—With second, third, and fourth teeth large and claw

shaped ; first and fifth very small. Penicillus and setae not foimd on

the specimen at hand.

Maxilla.—Having lacinia armed dorsally with a single row of

strong, subcylindrical, terminally rather obtuse setae, all of about

same length; galea with many spinelike setae and a well-developed

tactile cone.

Postlahial hand.—Rounded, medianly slightly enlarged and curved

forward.

Prothorax (fig. 6).—Prothoracic shield with five marginal setae

anteriorly, one laterally, and two posteriorly. Epipleural sclerite

large, with two setae. Prehypopleural and posthypopleural sclerites

(=episternum and epimeron) well developed and of the same size.

Eusternal and sternellar sclerites almost fused to one plate, with

two setae on each side.

Mesothorax and metathorax.—Having all the sclerites of moder-

ate size; compound middorsal sclerites separated sagitally by a fine,

white suture. Prescutal area with interior compound sclerite car-

rying one seta on each side; exterior sclerite small and without seta.

Scuto-scutellar area with interior compound sclerite almost identical

with the interior prescutal, one seta on each side; exterior sclerite

about twice as large as the exterior prescutal, one seta present.

Alar sclerite large, with three setae. Spiracular area chitinized,

with one seta. Epipleural area with a moderately large sclerite,

one seta. Prehypopleural and posthypopleural sclerites as in pro-

thorax. Compound eusternal sclerite subrectangular, two setae on

each side. Sternella paired, sclerite not found.

First to seventh abdominod segments.—The skin between the scler-

ites rather well developed, and the sclerites of moderate size. Com-
pound interior prescutal sclerite with one seta on each side; exterior

prescutal sclerite distinct, one seta. Compound interior scuto-scutel-

lar sclerite narrower than the interior prescutal sclerite, one seta on

each side; exterior scuto-scutellar sclerite nearer the middle line

than the exterior prescutal, one seta. Parascutal area with no ante-

rior sclerite, a distinct posterior sclerite with one seta, and no dis-
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tinct chitinization around the spiracle. Epipleural sclerite with two

setae. Hypopleural sclerite rather small, with one primary and one

smaller secondary setae. Eusternal sclerite with one seta on each side,

sternellar sclerite indistinct.

Eighth dbdoTimial segvient.—^With interior and exterior scuto-

scutellar sclerites fused into a single plate carrying two setae on

each side.

Ninth abdominal segment.—Pygidial shield with free margin reg-

ularly arched. Five long, pointed setae on each side in or near the

margin
;
primaiy discal setae not developed.

Tenth abdominal segment.—Normally developed.

Habits.—Skeletonizes and eats holes through the leaves of species

of Sallx and Betula. Pupates in the ground.

TaxonoTnic comments.—In general the larva of Lochmuea capreae

is very similar to the larva of Galerucella vihurni, as a comparison

between the above-given descriptions will show; they differ, how-
ever, in the two following characters : The exterior prescutal sclerite

of mesothorax and metathorax is without a seta in LochTnaea capreae

but carries one seta in Galemcella viburni, and the anterior parascutal

sclerite is absent in the abdominal segments of capreae but present and
carrying one seta in vibv/rni. There is, as far as the larva is con-

cerned, slight reason for the creation of a separate genus for Loch-

maea capreae as it is nearer to some of the species of the genus

Galerucella^ for instance G. viburni and G. notata than these latter

are to other species of their own genus, particularly G. luteola and
G. nym^phaeae.

Literature.—
Henriksen, K. L.

1927. Danmarks Fauna No. 31, p. 346. (The author did not have a speci-

men of the larva before him and therefore has only quoted the few vague
and incorrect statements found in the literature; for instance, that it is

similar to the larva of Melasoma populi, which is not the case.)

GALERUCA TANACETI Linnaeus

(U. S. Nat. Mus. ; described from a larva in a vial marked :
" Larvae found

26 June, 1895 ; pupa 4 July, 1895 ; imago developed 12 June, 1895. Skov-

rod Dam, near Copenhagen, Denmark. E. A. Rosenberg legit and dedit ").

Mature larva (fig. 10).—From 12 to 14 mm. long.

Head shining, blackish brown, labrum unicolored; frontal su-

tures whitish with an elongate whitish spot adjacent to their ante-

rior halves and often with a large whitish spot dorsally at each ocellus

;

margins of head capsule, epistoma included, shining black. Sagittal

carina of frons indicated by a fine black line, each ocellus surrounded
by a ringshaped blackish spot. Body on the upper side having
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the skin, the thoracic and the pygidial shields, and the rest of the

sclerites blackish brown, on the under side greenish gray; imme-
diately after a molt the color of the larva is bright yellowish brown;
legs shining black.^^

Setae long, about half the length of a normal segment, creamy
white, slightly capitate, present in considerable numbers, and radiat-

ing in all directions from conical elevations of most sclerites on the

upper side of the body.

Head capsule (fig. 42).—With middle of frons slightly depressed

transversely; setae pointed, either moderately long or long.

Lahru77i (fig. 42).—Having an arcuate free margin with a small

but relatively deep emargination in the middle; exterior discal seta

on each side pointed and as long as the width of labrum, interior

discal seta about half as long, marginal setae short and fine.

Mandible (fig. 53).—Provided with five teeth; first rather short

and thin; second, third, and fourth larger and provided with ser-

rated edges ; fifth, well developed, broad and pointed but not serrated,

appearing as a direct anterior prolongation of the inner edge of

the mandible. Penicillus absent. Two long seta on the back and
a small sensory ring.

Maxilla (fig. 69).—Lacinia distally with a row of five, strong,

lanceolate setae. Galea terminally chitinized, carrying about half a

dozen setae similar to those of lacinia but irregularly arranged and
with a cone-shaped tactile organ between them.

Postlahial hand (fig. 70).—Semicircular, medianly slightly bent

forward and enlarged.

Prothorax (fig. 10).—Shield with discal part transversely de-

pressed and marginal parts thick and elevated ; sagittal line present,

whitish, and slightly enlarged in the middle. Numerous long setae

inserted in two or more rows in the whole marginal region ; inside of

this only a few present. Epipleural area with a large rounded

sclerite carrying about 10 moderately long setae radiating in all

directions. Prehypopleural sclerite ( = episternum) somewhat pro-

tuberant, with about half a dozen setae; posthypopleural sclerite

(=epimeron) also somewhat protuberant, carrying about three setae.

Eusternal unpaired sclerite and the two sternellar sclerites fused into

a single trapezoidal, often medioposterity split, plate with three

or four short setae on each side.

Mesothorax and metathorax (fig. 10).—Interior prescutal sclerite

distinct, not fused with the corresponding sclerite of the opposite

side of the body, arising into a well-developed conical tubercle about

" Newly hatched larva is very similar to the mature, but somewhat lighter brown,

with proportionately longer hairp, and without distinct conical elevations, from any of

the sclerites.
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twice as high as wide at base and carrying six setae; exterior pre-

scutal sclerite distinct, somewhat smaller than the interior, with a

tubercle carrying three setae. Interior scuto-sciitellar sclerite dis-

tinct carrying five setae on its tubercle ; exterior scuto-scutellar scle-

rite distinct, tubercle with about six setae. Alar sclerite large, with

about 10 setae. Spiracular area with a sclerite surrounding tlio spir-

acle; about four small setae present. Epipleural area triangular with

an oval sclerite carrying five or six setae. Prehypopleural sclerite

flat, heavily chitinized, with one or two small, pointed setae; post-

hypopleural sclerite somewhat protuberant, carrying about three

small setae. Eusternal sclerite large, oval, convex, with about 10

setae on each side. Each sternellar sclerite distinct but small, carry-

ing one seta.

First to seventh ahdoininal segments (fig. 10).—Interior prescutal

sclerites distinct, not fused in the sagittal line, number of setae on

each sclerite about six; exterior prescutal sclerite of moderate size

and separated from the interior sclerite by a distance equal to about

three times its own diameter, tubercle carr^dng about three setae.

Interior scuto-scutellar sclerite distinct, with about five setae; ex-

terior scuto-scutellar sclerite closer to the sagittal line than the

exterior prescutal, about four setae present. Parascutal area without

anterior sclerite; posterior sclerite large, carrying 8 to 10 setae;

spiracle not located in a distinct sclerite. Epipleural sclerite large,

protuberant, and having seven or eight setae. Hypopleural sclerite

with about five setae. Eusternum with a large sclerite, carrying four

or five setae on each side. Parasternal lobe (
= coxal lobe, Hopkins)

present, having a round sclerite with four setae. Sternellar sclerite

paired, small, distinct, with one seta.

Eighth abdominal segment (fig. 13).—Interior prescutal sclerite

distinct, not fused medianly with that of the opposite side, number
of setae four or five; exterior prescutal sclerite with three setae.

Interior and exterior scuto-scutellar sclerites fused into a single,

medial sclerite, carrying six setae on each side. Posterior parascutal

sclerite distinct, with about eight setae. Segment otherwise similar to

the preceding segments.

Ninth abdominal segment (fig. 13).—Pygidial shield comparatively

small, half as wide and somewhat shorter than the eighth abdominal
segment, approximately semicircular in dorsal outline; anteriorly and
along the free margin swollen and with the anterior and marginal

posterior parts of the shield separated b}^ a transverse, crescent-

shaped depression. Setae numerous, arranged in a single anterior

row with two setae on each side, and an iri*egular double row in the

free margin with from 8 to 10 setae on each side; setae generally

almost as long as the sagittal length of the shield. Ventral part of
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segment bearing a single, transverse, elongate sclerite with five setae

on each side.

Tenth abdominal seginent.—On each side with a lateral sclerite

carrying minute setae.

Habits.—Feeding on the leaves of Achillea inUlefolia^ Cardmnine

pratensis, Cerastm77i, and other low-growing plants.

Pupates in the ground.

Literature.—
Henriksen, K. L.

1927. Danmarks Fauna, No. 31, p. 345.

GALERUCA LATICOLLIS Sahlberg

(U. S. Nat. Mus. ; described from a mature larva in vial marked: "On
flowers of Thalictrum flavum, 3d July, 1914. Damhus So, near Copen-

hagen; J. P. Kryger legit et dedit." Vial contains larvae of different

stages, pupae and reared imagines.)

Mature larva.—About 1-i mm. long.

The general color and the structuial characters the same as in

Galeruca tarvaceti with the following exceptions

:

(1) Scleritas on upper side of mesothorax and metathorax and on

the abdominal segments broader at base and less projecting than in

taruiceti.

(2) Setae somewhat shorter than in tanaceti and more yellowish

brown.

(3) Exterior prescutal sclerite of an abdominal segment compara-

tively large, and separated from the interior prescutal sclerites by a

distance about equal to its own diameter ; carrying four setae.

(4) Interior scuto-scutellar sclerite of an abdominal segment fused

with the corresponding sclerite on the opposite side of the body into a

single, compound medial sclerite (fig. 11). The corresponding scle-

rites are separate in tanaceti.

(5) Interior prescutal sclerites of eighth abdominal segment fused

or almost fused; conical elevations low and obtuse. Same sclerites

distinctly separate and produced into conspicuous tubercles in

tanaceti.

Habits.—Feeding on the leaves of Thalict)^'m -flavum and

Aconitv/iii.

Pupates in the ground.

Literature.—Larva not formerly described.

GALERUCA POMONAE Scopoli

(U. S. Nat. Mus. ; described from a larva contained in vial marked:
"Found 2d June, 1905; developed into imago 21 June, 1905. Tils So,

Denmark, E. A. Rosenberg legit and dedit.")
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Mature larva.—About 14 nnii. long. The general color and the

structural details the same as in Galeruca tanaceti and G. laticollis

with the following exceptions

:

(1) Sclerites on uj^per side of mesothorax and metathorax and of

the abdominal segments generally somewhat smaller at bases and

projecting into tuberciiles as high or higher than in tanaceti.

Sclerites much smaller and much higher than in laticollis.

(2) Setae yellowish brown, much shorter than in tanaceti and

somewhat shorter than in laticollis.

(3) Exterior prescutal sclerite of an abdominal segment very

small and separated from the interior prescutal sclerite by a distance

about fi^e times its own diameter, carrying one or two setae (fig. 12).

In tanaceti the distance between exterior and interior prescutal scle-

rites is about three times the diameter of the exterior sclerite and in

laticollis the same distance is about equal to the length of the diam-

eter of the exterior sclerite.

(4) Interior scuto-scutellar sclerites of an abdominal segment

separate as in tanaceti; not fused with those on the opposite side of

the body as in laticollis.

(5) Ninth abdominal segment with a much larger fleshy region

anterior to a shorter and broader shield than in both tanaceti and

laticollis.

Habits.—In Europe, according to Kaltenbach,^' feeding on leaves

near the roots of Centaurea jaeea,^ Scahiosa succisa. and Circiutn

'palustre. In Illinois, according to John J. Davis, feeds exclusively

on Phlox divaricata (F. Knab mentions also Dentaria lo.ciniata as

a food plant for specimens collected at Urbana, 111.). Larva digs,

according to J. J. Davis, an inch or less into the ground before pupa-

tion, forming there a cocoon of a few silken threads Avith particles

of earth interwoven.

Literature.—
Davis, John J.

1907. Life history iincl habits of GoleJ'ucn pomnnne Soopoli in Il'iinois

(Ent. News, vol. 18, 269-275, one plate).

SERMYLASSA HALENSIS Linnaeus

(U. S. Nat. Mils.; described from a mature lan'a in vial raarkotl : "No.

280, from Meinert, 1890, ex Coll. Zool. Mus. Copenhagen." Newly
hatched larva kept in vial marked: " South Germany. Dr. K. W. Yerhoeff

Coll. Bought August, 1922.")

Mature larva (fig. 14.)—^About 10 mm. long.

Head shining, yellow, region around ocellus and antenna more
whitish; labrum unicolored yellow; frontal sutures whitish; margins

" Pflanzenfeinde, p. 315.
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of head capsule, epistoma included, shining dark brown; sagittal

carina of frons indicated by a thin black line. Body with the skin

creamy white, the thoracic and pygidial shield and the rest of the

sclerites shining yellow ^^; legs shining brownish.

Setae moderately long, cream colored to light brown, pointed, pres-

ent in rather limited number on somewhat convex or flat sclerites.

Head capsule (fig. 43).—With frons reaching far back and median

epicranial suture short; ratio between length of frontal carina and

that of epicranial suture approximately as 4 to 1. Setae fairly

long and pointed.

Labi'um, (fig. 43).—-With free margin arcuate, medianly incurved..

Mandible (fig. 54).—With four \vell-developed, more or less dis-

tinctly serrated teeth; first tooth rudimentary. Penicillus present,

two well-developed setae on the bai-k.

Maxilla (fig. 71).—Lacinia and galea not appearing (on the two

slides prepared) as distinctly separated; setae rather short, thin,,

and pointed; cone-shaped appendix present.

Postlabial hand.—Narrow, forming a simple arch.

Frothorax (fig. 14).—Shield with discal part smooth and llatly

convex, marginal parts thick, slightly elevated and somewhat pit-

ted; sagittal line thin and whitish colored, but owing to the light

color of the entire shield not distinct. Setae rather short, arranged

in one or a few^ rows in the marginal region, one or two setae on

each side in the discal part. Epipleural area small with a rounded

sclerite carrying a single seta. Prehypopleural area ( = episternum)

with a well developed, somewhat convex sclerite, no seta; po.st-

hypopleural area (=epimeron) with a similar sclerite but carrying

one seta. Eusternum with a narrow transverse, unpaired sclerite

carrying two setae on each side. Sternellar sclerites fused together

in the middle line to a small, square, narrow plate, probably in-

cluding elements of the eusternal sclerite; two setae on each side,

one in front of the other. Poststernellar area (=spinisternuuu

Crampton) triangular, distinct, and somewhat chitinized.

Mesoth&rax and metathorax (fig. 14).—Interior prescutal sclerite

almost fused with the interior prescutal sclerite of the opposite side^

two setae on each; exterior prescutal sclerite equal in size to the

interior one, three setae present. Interior and exterior scuto-scu-

tellar sclerites in form, size, and the number of their setae equal to

the interior and exterior prescutal sclerites. Alar sclerite larger,

with about five setae. Spiracular area of mesothorax pushed for-

ward and located below the prothoracic shield; spiracular area of

metathorax in normal position, one seta present. Epipleural sclerite

with one seta. Prehypopleural sclerite (= episternum) somewhat

'^ In newly hatfhod larva the number of sclerites and setae is similar to tlint of the

ifintur«i larvae, but the chitinized parts are brown and the setae proportionately longer.
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larger and flatter than in prothorax, no seta; posthypopleural scle-

rite (^epinieron) convex and similar to that of prothorax, one seta

present. Eusternal sclerite crescent-shaped, with two or three small

setae. Each stet-nellar sclerite distinct but small, carrying one

seta. Mesothorax with a well developed, chitinized poststernellar

area (
= spinisternmn, Crampton) ; metathorax without this area.

FivHt to eighth ahdomlnal segment>; (fig. 14).—Dorsally divided

into three distinct transverse areas, namely, the prescutiim, the scu-

tum, and the scutellum. Ventrally likewise divided into three trans-

verse areas, namely the eusternum, the sternellum, and poslernellum,

the last-mentioned area forming an intersegmental band. Interior

prescutal sclerite fused vvith the corresponding sclerite oi' tlie other

side into a single, median, transverse, oval, compound sclerite with

two setae on each side; exterior prescutal sclerite well developed,

broadly oval to circular, carrying two setae. Scutal sclerite trans-

verse, elongate-oval to lanceolate, in the sagittal line approaching

the scutal sclerite of the opposite side but not fused with it, carrying-

two setae. Interior scutellar sclerite fused with the interior sclerite

of the other side into a median, transverse, compound sclerite, in size

and form very similar to the prescutal sclerite. two setae on each

side; exterior scutellar sclerite distinct, circular, nearer the sagittal

line than exterior prescutal sclerite, considerably smaller than the

latter and carrying onty one seta. Parascutal area with (1) a well

developed anterior sclerite carrying one seta, (2) a ring-shaped

sclerite surrounding the spiracle located directly behind the anterior

sclerite, and (3) a posterior sclerite, twice as large as the anterior

sclerite, nearer the sagittal line than this sclerite and carrying two

setae. Epipleural sclerite large, convex, with three setae. Hypo-
pleural sclerite similar to the epipleural sclerite, and with three

setae. Eusternum with a large, oval, median, unpaired sclerite with

three or four setae on each side, and also with an accessory sclerite

at each end of the median sclerite; accessory sclerite without setae.

Sternellar sclerite (or, probably, parasternal and sternellar sclerites

fused) well developed, paired, with two setae. Posternellar sclerite

thin and without setae.

Ninth ahdomlnal segment.—Pygidial shield smoothly and uni-

formly chitinized, transverse, elliptical, small, only half as long as

wide. Five setae on each side in a single row along the posterior

margin, two similar setae in the central portion of the shield. Ven-

tral part of segment with a single, transverse, narrow sclerite with

three small setae on each side.

Tenth ahdormval segmer^t.—With a ring shaped chitinization at

base.



38 PROCEEDINGS OF THE NATIONAL MUSEUM vol.75

Habits.—Feeds on Galiwm irvoUugo and Galium verum. Pupates

in the ground.

Literature.—
Hexrikskn, K. L.

1927. ]):uniiark.s Fauna No. 31, p. 341).

AGELASTICA ALNI Linnaeus'*

(U. y. Nat. Mils.; described from a mature, probably just molted larva in

vial marked " No. 281, from Meinert, 1890. ex Coll. Zool. Mus. Copen-

hagen." Probably not reared.)

Mature larva (fig. 15).—About 11 Uini. long.

Head shining, dark brown, with lighter colored regions located

anteriorly on frons and around the ocelli ; frontal sutures yellowish

;

margins of head capsule and the carina of frons shining black;

labruni unicolored dark. Body with dull, darkish skin; shields,

sclerites, and legs shining and generally of the same color as the

head capsule ; anterior and lateral regions of prothoracic shield more
yellowish; a sagittal line on prothorax, mesothorax, metathorax, and

the first abdominal segment whitish.

Setae fine, pointed, rather .short, light colored, and present in

small numbers.

Head capsule (fig. 44).—Eather flat; length of frons and epi-

cranial suture about equal; setae rather short and almost white.

Lahrwn (fig. 44).—With regularly arcuate free margin.

Majidihle (fig. 55).—With three distinct teeth; tooth No. 1 absent,

aiHi the projecting anterior portion of the inner edge not tleveloped

as a distinct tooth. Penicillus absent; no setae found.

Maxilla (fig. 72).—Lacinia carrying about six large, lanceolate

setae; galea with rather few, short, and pointed setae, conical

appendix short.

Postlahial hand (fig. 73).—Formed like the letter "W." Labium
small ; labial palpi close together.

Prothorax (fig. 15).—Shield with discal part dark colored, smooth,

and flatly convex ; marginal parts light, thick, slightly elevated, and

having depressions and pits. Sagittal light line very distinct and

complete. Setae arranged in a single row anteriorly, but without

order in the rest of the marginal region; two or three small setae on

each side in the discal part. Epipleural area small and with a single

seta. Prehypopleural area (=episternum) rather bulging and with a

single seta; posthypopleural area ( = epimeron) much larger, other-

wise similarly bulging and with a .single seta. Eusternal sclerite

narrow, transverse, and with several very fine setae. Sternellar

'• See comments given on p. 40, where Henriksen's description and Boas's figiue of this

larva are discussed.
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sclerites fused into a square median plate with a few setae on each

side. Poststernellar area ( = spinisternum) triangular, distinct, only

slightly chitinized.

J/esothorax atid nietatliorax (fig. 15).—Interior prescutal sclerite

almost fused with the corresponding sclerite of the opposite side,

sagittal light line very distinct, two setae on each side; exterior

prescutal sclerite small, with two or three setae. Interior and exte-

rior scuto-scutellar sclerites similar to the interior and exterior pre-

scutal sclerites in .size, form, coloration, and the number of setae.

Alar sclerite large, with about five setae. Spiracular area of meso-

thorax pushed somewhat forward and partly located below the pro-

thoracic shield; area normally placed in metathorax; one seta pres-

ent. Ej^ipleural sclerite with one seta. Prehypopleural sclerite

(=episternum) larger, flatter, and more chitinized than in prothorax,

one seta present; posthypopleural soelerite ( = epimeron) as in pro-

thorax. Eusternal sclerite oval with two or three setae on each side.

Each sternellar sclerite with one seta. Mesothorax with a distinct

poststernellar area (=^spinisternum) ; metathorax without this area.

First to eighth abdominal segments (fig. 15).—Dorsally divided

into three distinct areas, namely, prescutum, scutum, and scutellum;

ventrally also divided into three areas, namely, eusternum, sternel-

lum, and poststernellum
;
poststernellum constituting an interseg-

mental band. Interior prescutal sclerite fused with that of the other

side into a single, median, transverse, compound sclerite, on each side

with four or five light and thin setae ; exterior prescutal sclerite small,

carrying a single seta. Scutal sclerite located straight behind exterior

prescutal sclerite and like this of small size and carrying but one seta.

Interior and exterior scutellar sclerites in size, form, and arrangement

similar to the interior and exterior prescutal sclerites. Parascutal area

with both the anterior and the posterior sclerites well developed,

closely approaching each other, forming together a frame surrounding

a large supraspiracular gland, and each having two or three setae.

Epipleural and hypopleural sclerites well developed, convex, carrying

half a dozen setae. Eusternum with a large, oval, unpaired sclerite

carrying three or four setae on each side. Sternellar sclerite distinct,

paired, with two setae. Poststernellar area without sclerite.

Ninth dbdom^inal segment.—Pygidial shield transverse, elliptical,

small, about one-third as wide as long and about half as wide as the

eighth abdominal segment ; a dozen setae on each side in the margin,

and a few setae in the central portion of the shield. Ventral part

of the segment with a transverse row of three indistinct sclerites, one

medianly located, and one on each side; three small setae on each side.

Tenth abdo7nin<d segment.—With a ring-shaped chitinization at

base.
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Habits.—Feeding on alder (Ahms), more rarely on hazel

(Corylus), skeletonizing and eating holes 'in the leaves ot" young,

one- to two-year-old pjants. Pupates in the ground just below the

surface.

Literatwe.—
Boas, I. E. V.

19124. Daiisk Forstzoologi, 2(1 edition, p. 405. (The figure of a larva,

said to be Agelastica alni, does not fit tlie dt^scription given by Henriksen,

and is entirely different from the figure of this larva in the present paper.

Boas has not described the larva, only mentioned its color, size, and life

history.)

Heneiksen, K. L.

1927. Danmarks Fauna, No. 31, p. 350. (Henriksen's description agrees

with the figures and description of the larva in the present paper. As

mentioned above, these figures are made from a specimen originating

from the same old and probably not reared material in the Zoological

Museum of Copenhagen which Henriksen has studied ; but beside this

material new, and probably reared, material is preserved in the Copen-

hagen Museum, collected in 1894 by William Schlick. and 1895 by E A.

Rosenberg. With this material in his hands I consider Henriksen's de-

scription and the figures and description here published by myself as

correct and Boas' figure as made from a chrysomelid larva belonging to a

different genus.)

TAXONOMY OF GALBRUCINAE LARVAE AND THEIR RELATION TO
HALTICINAE AND CHRYSOMELINAE LARVAE

In the very valuable comprehensive treatment of the chrysomelid

larvae, the first of its sort in the world's literature, which K. L.

Henriksen has just published in Danmarks Fauna (No. 31, pp. 290-

376), the author writes, on page 314, that it is not possible to find

definite characters by which the larvae of the three subfamilies,

" Cyclici," " Galerucini," and " Halticini," -" can be grouped in the

same subfamilies as the imagines, and therefore he treats the larvae

of these subfamilies collectively.

In a recent paper by myself -^ I have pointed out in a taxonomic

discussion (pp. 201-203) that by removing the tribes Diabroticini and

Phyllobroticini from the Galerucinae and placing them in the sub-

family Halticinae near the tribes S^^'stehini, Crepidoderini, and

Psylliodini it is possible to separate the rest of the larvae into the

same two subfamilies as the imagines. Again, judging from our

present knowledge, it is not difficult to separate the larvae of each of

these two subfamilies from the larvae of Chrysomelinae, as will be

shown by the following brief characterization of the three larval

tj'pes of the subfamilies in question. I therefore believe that in

-"These terms, applied by Henriksen, correspond to thi> terms " Chrysoirtelinae,"

" Galerucinae," and " Halticinae " used in the present paper.
" Proc. Ent. Soc.. Wisshinston, D. O., vol. 29. 1027.



AiiT. 2 BEETLE LABVAE OF GALERUCINAE BOVING 41

reality it is possible to retain, with slight modification, our customary

taxonomic arrangement for the larvae.

The larvae of tiie Chrysomelinae (
= Crysomelini, Cat. Col. Eur.,

1906, =Cyclica, Henriksen, v\ith genus Bromius excluded) are char-

acterized by having the antenna three-jointed, the ocelli present on

each side in a number exceeding one. namely, from four to six, and

the labial palpus two-jointed.--

The larvae of the Galerucinae ( == Galerucae, Cat. No. Eur., 1906,

= Galerucini, Henriksen) have the antenna one-jointed and provided

with a jointlike tactile papilla, one ocellus on each side, and the

coronal ( = median epicranial) suture distinct.

The larvae of the Halticinae (
= Halticae, Cat. Col. Eur. 1906,

=Halticini, Henriksen) have the antenna one- or two-jointed, one

ocellus on each side or no ocelli, and the coronal (= median epi-

cranial) suture absent.

Among the Galerucinae larvae Monocesta coryli represents an iso-

lated type particularly characterized by the unusual form of the

labrum and the mandible and the unique development of the mid-

dorsal series of abdominal sclerites (figs. 1 and 2). Agelastica alni

is the only galerucine larva having abdominal supraspiracular

glands and approaches in this respect the Chrysomelinae larvae of

Gastroidea, Melasoma, Phaedon, and related genera. It also possesses

sej)arate scutal and scutellar areas on the abdomen and, ventrally,

well developed intersegmental bands, but these characters are likewise

found in Sermyla-ssa halen.sls and are indicated in GaleruceUa luteola.

The presence of three transverse tergal areas and intersegmental

bands may signify more generalized morphological conditions of the

abdominal segments than the presence of only two transverse areas

and no intersegmental band, so while the presence of the glands in

Agelastica surrgests some connection with the specialized chrysomeline

larvae, the development of the abdominal areas is more in accordance

with the development of the same features in several primititve

larvae, including in particular the larvae of Phyllohrotica and

Diajjrotka.

The common Galerucinae type with united scutal and scutellar

areas and no intersegmental bands comes in many respects near to

the larva of the tribe Halticini so well interpreted by Woods and

Kemner.

From this common Galerucinae iy\)Q the larva of Monoxia consputa

appears to deviate greatly but represents in reality merely a biological

adaptation of the type to a mining life in soft plant tissues rather

--The larvae of t'ie Eumpolpinao, to which genus Bromius belonss, liavo no ocelli and
liave a one-jointed labial palpus.
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than an isolated phylogenetic development. The large triangular

posterior prolongations of the epicranium, the strongly chitinized

frontal margin and median carina of the head capsule, the soft

bulging body with minute setae, and the thinly chitinized flexible

pygidial shield are features often found in mining larvae, for in-

stance among the Halticinae in Diholia, Mantura^ Argopistes^ and
Sphaeroderjna.

Among the larvae of the common Galerucinae type the larvae of

Trirhahda and Galeruca form well-defined genera, the former char-

acterized particularly by having the abdominal spiracles lodged in

large posterior parascutal sclerites and the latter characterized by the

conical sclerites from which well developed setae radiate in all direc-

tions. On the contrary, the larva of Monoxia pujwticoUis- is very

similar to the larva of Galerucella notata^ and the larva of Lochviaea

cafveae is decidedly closer to the Galerucella species notata and
mhumi than either of these are to such Galerucella species as luteola

4ind riymphaeas.

Judged from the larvae the genus Galerucella includes five groups

of species, all five groups characterized in the key (p. 8), namely, A,

the nymfhaeae group; B, the luteola group; C, the viburni group;

D, the decora-camcoUis group, and E, the notata group. The
nytJipha£ae group and the luteola group are very distinct, mutually

entirely different, but both in different ways sharply separated from

the following groups, which are closely related to each other. In the

mbumi group the tergal sclerites are all present and all free, and there

are two prescutal, two scuto-scutellar, and two parascutal sclerites on

each side. In contrast to this gi-oup the decora-cavicollis group is

characterized by a fusion of the interior and exterior scuto-scutellar

sclerite, and thus the species of the notata group possess two pre-

scutal, only one compound scuto-scutellar, and two parascutal scler-

ites on each side. In the notata group the difference from the vihurrd

group is expressed by the complete absence of the anterior parascutal

sclerite, and thus the species of the notata group possess two pre-

scutal, two scuto-scutellar, but only one parascutal sclerite on each

side.

*r Monoxia functicollis has the same arrangement of the sclerites as

the notata group and also the other features, characteristic of this

group, identically developed ; it is therefore remarkable that the larva

pupates in a simple earthen cell in the ground while the larvae of

notata and crihrata construct an open reticulate cocoon, attached to a

leaf of the food plant; this biological circumstance, and the syste-

matic differences between the imagines, seem consequently to prove

a less intimate affinity between the species than the structural details

of the larvae suggest.
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It has been previously mentioned that the larva of Monoxia con-

sputa represents an adaptation of the common galerucine type, but it

can not be considered as derived from a larva of the Monoxia punc-

ticollis type. Unquestionably, it is at present misplaced in the genus

Monoxia, as it shows no close relation to it, and a new genus should

be created for it.
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EXPLANATION OF PLATES

(All figiir'es made by the author)

Plate 1

habitus of i-arvae

Fig. 1. Monocesta coryli Say—Third iustar. Dorsal view.

2. Monoccsta coryli Say—Third instar. Lateral view.

3. Trtrhal)(ki canadensis Kirby—Third in.star. Dorsal view

4. GalcrueeUa luteola Miiller—Third instar. Dorsal view.

5. Galerucella luteola Miiller—Third instar. Ventral view.

G. Lochmaea caprcae Linnaeus—First instar. Lateral view.

7. Monoxia pmicticolUs Say—Third instar. Lateral view.
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Habitus of larvae Ends of Abdomen
For explanation of plate see page 45



Flaik 2

habitus or laevae—ends of abdomen

FiG. 8. Monoxia consputa LeConte—The last three abdominal .segments of third

instar. Dorsal view.

9. Monoxia consputa LeConte—Third instar. Lateral view.

10. Oalenica tanacetl Linnaeus—Third instar. Lateral view.

11. Galeruca laticolUs Sahlberg—Eighth and ninth abdominal segments ol;

third instar. Dorsal view.

llcp. Oaleruca laticolUs Sahlberg—Transvei*so-vertical section of scutellum.

12. Galeruca pomonae Scopoli—Eighth and ninth abdominal segments of

third instar. Dorsal view.

12(1. Oaleruca pomonae Scopoli—Transverso-vertical section of scutellum.

13. Galei-uca tanaceti Linnaeus—Eighth and ninth abdominal segments of

third instar. Dorsal view.

13o. Oalenica tanaceti Linnaeus—Tr:>nfiverso-vertical section of scutellum

14. Sermylassa halensis Linnaeus—Third instar. Lateral view.

15. Agelastica alni Linnaeus—Third instar. Lateral view.
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Plate 3

dutekent species of galeaiucella

Fio. 16. iiuleruceUa nymyhaeae Linnaeus—Labniin.

17. Galerucella nyniphaeae Linnaeus—Seta.

18. Galerucella nymphaeae Linnaeus—Dorsal sclerites of the thoracic and

first abdominal segments. Oblique dorsal view. (Parascutal areas

stippled.)

19. ilalerucella nymphaeae Linnaeus—Left mandible. Ventral side.

20. Qalerucella nymphaeae Linnaeus—Right maxilla. Ventral view.

(Notice the three-jointed palpus.)

21. Galerucella luteola Miiller—Dorsiil sclerites of the thoracic and lirsc

abdominal segments. Oblique dorsal view. (Parascutal areas

stippled.

)

22. Galerucella spiraeas Fall—Dorsal sclerites of the thoracic and first

abdominal segments. Oblique dorsal view. (Parascutal areas

stippled.

)

23. Galerucella vihumi Paykull—Dorsal sclerite of the thoracic and first

abdominal segments. Oblique dorsal view. (Parascutal areas

stippled.

)

24. Galerucella notuta Fabricius—Dorsal sclerites of the thoracic and

flr.st abdominal segments. Oblique dorsal view. (Parascutal areas

stippled.

)

25. Galerucella spiraeae Fall—Left mandible.

26. Galerucella spiraeae Fall—Seta.

27. Galei'ucella vihurni Paykull—Left mandible.

28. Galerucella viburni Paykull—Seta.

29. Galerucella notuta Fabricius—Left mandible.

30. Galerucella' notuta Fabricius—Seta.

31. Galerucella spiraeae Fall—Labrum.

32. Galerucella vlhurni Paykull—Labrum.

33. Galerucella notata Fabricius—Labrum.
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Plate 4

heads from above—mandibles and other parts

Fig. 34. Monocesta corijU Say—Head. Dorsal view.

35. Monocesta coryli Say—Labniin and clypeus.

36. Monocesta coryli Say—Antenna and ocellus.

37. TrirMMa canadensis Kirby—Head.

38. Oalerucella lutrola Miiller—Head. Dorsal view.

39. Monoxia puncticoUis Say—Head. Dorsal view.

40. Monoxia consputa LeConte—Head. Dorsal view.

41. Monoxia consputa LeConte—Labrum, clypeus, ei)istonia, antenna, and

ocellus. Dorsal view.

42. Galeruca tanaceti Linnaeus—Head. Dorsal view.

43. tiermylassa fialensis Linnaeus.—Head. Dorsal view.

44. Agelastica aim Linnaeus—Head. Dorsal view.

45. Monocesta coryli Say—Tip of left mandible.

46. Galerucella luteola Miiller—Left mandible.

47. Monoxia puncticoUis Say—Two setae, small sclerite, and piece nf dark

skin.

48. Monocesta coryli Say—Left mandible.

49. Trirhabda canadensis Kirby—Left mandible.

50. Monoxia puncticoUis Say—Left mandible.

51. Monoxia consputa LeConte—Left mandible.

52. Monoxia consputa LeConte—Seta.

53. Galeruca tanaceti Linnaeus—Left mandible.

54. Sermylassa halensis Linnaeus—Left mandible.

55. Agelastica alni Linnaeus—Loft mandible.
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Plate o

maxillae, labrum. hypopharynx, and othek parts

Fig. 56. Monocesta coryli Say—Buccal side of left maxilla.*—Tactile papilla of

galea
;
ga—galea ; la—lacinia.

57. Monoxia consputa LeConte—Spiracular trachea (tr) with one-arme<:l

closing apparatus
;

(atr.) atrium.

58. Monoxia consputa LeCoute—Spiracle.

59. Monocesta coryli Say—Left mandible. Ventral view. 1, 2. 3, 4—Four

joints of palpus
; pff—palpiger.

60. Monocesta coryli. Say—Tenth abdominal .segment from below, showing

anus in center and six anal lobes.

61. Monocesta coryli Say—Labium with ligula, hyi>*jpharjTix, buccal side

of lacinia and galea, maxillary palpus and palpiger (notice that the

two muscles from the proximal end of the first joint of the maxillary

palpus extend through palpiger and attach themselves to stipes, and

that palpiger has no muscles extending from its proximal end) ;

cu—eulabium
;
ga—galea ; hi/—hypopharynx ; 7a—lacinia ; H—ligula

;

mt—mentuni
; pg—palpiger

;
pit—pharynx ; stip—stipes.

62. Monocesta coryli Say—Leg. cl—claw ; cox—coxa ; fe—femur ;
po—

paronychial appendix ; ti—tibia ; tr—trochanter.

63a-. Monocesta coryli Say—Lacinia, galea and hypopharynx facing the

buccal cavity.

636. Monocesta coryli Say—Galea, mentum, labium with ligula. Ventral

view.

64. Trirhahda nitidieollis LeConte—Maxillae and hypopharynx ; hr—
hypopharyngeal rod.

65. Monoxia consputa LeCoute—Maxillae aud hypoijharynx (notice that

maxillary palpus is three-jointed, second and Third joints having

fused).

66. TrirhaMa canadensis Kirhy—Eight maxilla. Ventral view.

67. GaleruceUa luteola Miiller—Right maxilla. Ventral ^iew.

68. Monoxia puncticollis Say—Right maxilla. Ventral view.

69. Galeruca tanaceti Linnaeus—Right maxilia. Ventral view.

70. Oaleruca tanaceti—Ventral mouthparts and hypopharynx. Ventral

view.

71. ScrmyJassa halensis Linnaeus—Right maxilla. Ventral view.

72. Agelastica alni Linnaeus—Right maxilla. Ventral view.

73. Agelastica alni Linnaeus—Labium (notice the short distance between
labial palpi).
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OF SOME NEW AND INTERESTING SPECIES OF WATER
BEETLES OF THE FAMILY GYRINIDAE IN THE
UNITED STATES NATIONAL MUSEUM

By Georg Ochs

Of Frankfurt am. Main, Gennany

I have to thank the authorities in charge of the entomological col-

lection of the United States National Museum for permission to work

upon the foreign species of Gyrinidae in that Museum.

The material sent me contained several new forms, descriptions of

which are given below. There were also represented many other

species, already known, which are likewise treated so far as they gave

reason for special remarks.

AULONOGYRUS CONSPICUUS, new species

Length: 7% to 8^4 mm. Oval, hardly elongate, moderately con-

vex. Upper surface dark green, head and prothorax bluish with

coppery and purplish reflections, side margin rufous; under surface

dark, mesosternum, anal segment and legs rufous, epipleura yellow.

Labrum transverse, coppery-green, shining, finely alutaceous, an-

terior margin with long whitish hairs; clypeus coppery, strongly

alutaceous and punctate; head bluish, indistinctly alutaceous, vermi-

formly wrinkled and punctate, laterally coppery-aeneous, purplish

and more distinctly alutaceous and punctate near the eyes; prothorax

with bluish reflections, indistinctly alutaceous and strongly punctate,

in the middle transversely impressed and longitudinally channeled,

laterally with a purplish and strongly alutaceous spot, the rufous

side margin anteriorly larger than posteriorly; scutellum purplish,

shining ; suture of elytra coppery, truncature convex with obtuse and
scarcely rounded angles, each elytron with ten coppery sulci, which
are strongly alutaceous, serially punctured and apically united two
and two, the outer ones being more strongly impressed, intervals not

distinctly alutaceous, but strongly punctate, the eighth and tenth

narrower than the others; anterior tibiae curved inwards, the outer

margin apically dilated after the middle of length, apex obliquely

truncate, external apical angle obtuse, scarcely produced.

No. 2774.—Proceedings U. S. National Museum, Vol. 75, Art. 3.

22176—28 1
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Type.— {C2it. No. 41241, U.S.N.M.) from British East Africa:

Mount Kenia to Fort Hall (E. A. Mearns coll.) in the United States

National Museum
;
paratype in collection of the author.

In size and shape of the body very similar to A. formosus Modeer

{-capensis Authors) and likewise dark colored beneath. Above A.

conspieuus is more greenish (bluish in fonnosus) and easily to be

recognized by the uniform sculpture of the intervals on elytra, none

of which is more strongly alutaceous than the others, a character

which is unique in the genus.

GYRINUS ORIENTALIS forma POLITUS, new female form

While in the typical form the disk of elytra in the female speci-

mens is finely alutaceous, there is no trace of such sculpture in

Szechuan specimens. All other characters are like in the typical

form, and the males are not different at all.

Type and seven paratypes.— (Cat. No. 41242, U.S.N.M.) from

China, Szechuan near Kiating, Shin-Kai-Si, Mount Omei, 4400 feet

(D. C. Graham 1921) in the United States National Museum; three

paratypes in collection of the author.

The typical form is represented in the same collection from China,

Kiangsi Prov., Ruling near Kiu-Kiang, near Yellow Dragon
Temple, October 16, 1919 (H. F. Loomis). I have seen other speci-

mens from: Soochow, March 25, 1923 (Suenson coll., Coll. Ochs)

;

Shanghai (Mus. Stettin) ; Foochow (Cons. Siemens coll. 1907, Miis.

Bremen); Hongkong, 1876 (Coll. Ochs); Pingshiang (Dr. Kreyen-

berg coll., Coll. O hs) ; Northern Kuangtung, Tsha-jiu-san 1400 m.

May-^une, 1912 (Mell coll., Coll. Ochs) ; Yiinnan-fu, San-Non-Kai

(Coll. Ochs) ; S. E. Yunnan, Kuang-Si-Hien 2100 m. (Coll. Ochs).

GYRINUS JAPONICUS forma FRANCKI, new female form

As with the preceding species there exists also a female form of

G. japonicus of probably local distribution with polished elytra, as

in the males. In the typical female the disk of the elytra is very

strongly alutaceous.

The type., a single specimen, was presented to me by Dr. P. Franck

of Hamburg, in whose honor the new form is named, and is labeled

:

East Asia, Vladivostok (Hermann Frieb coll.) In all other charac-

ters it agrees with specimens of G. japonicus from different Japanese

localities which are in my collection.

GYRINUS NATATOR subspecies SZECHUANENSIS, new subspecies

Shape of the body and the color of under surface as in G. natotor

suhstriatus: rather broadly oval, mesosternum dull rufous, anal seg-

ment and epipleura bright red. The serial punctures in elytra sim-
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ilar to those in G. natator nafator^ evident to the suture and not very

strongly impressed outwards. The convexity of body is very strong,

the pronotum is rehitively long and with only slight impressions.

Type.—FQm^lQ (Cat. No. 41243, U.S.N.M.) from China, Szechuan,

Kuanshien August 19, 1924, 13,000 feet altitude (D. C. Graham), in

the United States National Museum. There is another female from

Szechuan between Chengtu and Kuanshien, July 2-5, 1924 (D. C.

Graham), which exhibits the same characters.

GYRINUS RUGIFER, Regimbart

Gyrinus ruffifcr Regimbart, 1883, Ann. Soo. Ent. France, ser. 6, vol. 3,

p. 179.

—

Fleutiaux and SallI-;, 1889, Ann. Soc. Ent. France, ser. 6,

vol. 9, p. 374.—RfioiMBABT, 1907, Ann. Soc. Ent. France, vol. 76, p. ISO.—

OcHS, 1924, Ainer. Mus. Nov., No. 125, p. 3.

Specimens in the United States National Museum from Haiti,

Le Trou, September, 1925 (Hoffman). Hitherto only known from

Guadeloupe, Dominica, and Porto Rico.

m GYRINUS COLOMBICUS Regimbart

Gyrinus colomhicus Regimbart, 1883, Ann. Soc. Ent. France, ser. 6, vol. 3,

p. 180 ; 1907, Ann. Soc. Ent. France vol. 76, p. 178.

Specimens from Bolivia, Limon, September, 1923 (Harrington),

in the United States National Museum agree very well with Regim-

bart's description. The species was mentioned by the describer

from Colombia and Venezuela. I have seen, besides the above men-

tioned, only a few specimens from Colombia (Coll. Sharp, in the

British Museum) and from Bogota (Coll, Klages, in the Carnegie

Museum), which can probably be referred to that species.

GYREIES BOUCARDI Sharp

Gyretes boucardi Sharp, 1882, Biol. Centr. Araer., Col., vol. 1, pt. 2, p. 51.

—

REGIMBART, 1883, Ann. Soc. Ent. France, ser. 6, vol. 3, p. 407 ; 1907, Ann.

Soc. Ent. France, vol. 76, p. 188.

In the females the hairless part of elytra is generally strongly

alutaceous, although polished specimens were mentioned by Regim-

bart in 1907,^ as variety dlmorphogynus.

Of the latter I had only seen a single specimen from Guatemala
(from Coll. Donckier, Peschet leg., now in my collection). The
United States National Museum possesses another specimen of this

kind from Mexico, Tapachula, May, 1923 (W. M. Mann).
These are very similar to Gyretes Tnexicanus Regimbart, but may

easily be distinguished by the exterior apical angle of elytra, which

is obtuse in meadcanus, angular in dimorphogynus ; moreover the

» Add. Soc. Ent. France, vol. 76, p. 188.
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tomentous border of elytra is dilated suddenly shortly before the

apex in dimorphogyTms, while it is gradually broadened in mexlcanus.

GYRETES MINOR Regimbart

Gyretes lionotus Sharp (ex. p.) 1882, Biol. Centr. Amer., Col., vol. 1, pt. 2,

p. 50.

Gyretes minor Regimbart 1883, Ann. See. Eut. France, ser. 6, vol. 3, p. 407,

pi. 11, figs. 114, 114a.—Sharp 1887 (?), Biol. Centr. Amer., Col., vol. 1,

pt. 2, Suppl., p. 761.

Described from Guatemala, Torola (Champion). I have seen a

good series in the Hamburg Museum for Guatemala, Hacienda

Trapiche Grande near Cuyotenango (Riedel collector. Dr. G. v.

Sydow leg.). The United States National Museum possesses

numerous specimens from Mexico, Cordoba, Vera Cruz, April 17, 1908

(Fr. Knab coll.) comprising 34 males and only three females, which

exhibit the strongly alutaceous surface of elytra, which was indicated

by the describer of the species.

GYRETES MINOR forma LAEVIPENNIS, new female form

Other females of the same series have the hairless parts of elytra

polished like the males, from which they are easily distinguished

by the narrow anterior tarsi; moreover the tomentous border of

elytra is apically more enlarged in these females.

Type and six paratypes (Cat. No. 41244, U.S.N.M.) in the United

States National Museum, three paratypes in collection of the author.

GYRETES GUATEMALENSIS Regimbart

Gyretes levis Sharp 1882, Biol. Centr. Amer., Col., vol. I, pt. 2, p. 51 (err.

det.)

Gyretes guatemalensis Regimbart 1883, Ann. Soc Ent. France, ser. 6, vol. 3,

p. 390.—Sharp 1887 (?), Biol. Centr. Amer., Col., vol. 1, pt. 2 Suppl., p.

761.—Zimmerman 1917, Ent. Mitt., vol. 6, p. 164.

Panama: Ancon, C. Z., May 17, 1911, electric light (A. H.

Jennings), one specimen female in the United States National

Museum.
ORECTOCHILUS OBSCURICEPS Regimbart

Orectochilus ohscuriceps Regimbart 1907, Ann. Soc. Ent. France, vol. 76,

p. 215.

Described from Central China, Szechuan, Siao-Lou (Coll. Ober-

thiir and Regimbart). The United States National Museum pos-

sesses three specimens from Manchuria and Korea: Yalu River

150-200 miles from mouth, May, 1914 (A. D. C. Sowerby), which

agree very Avell with Regimbart 's description and may probably be

referred to that species. As, however, I do not possess authentic

specimens of the latter, I can not decide the question with certainty.
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ORECTOGYRUS ALLUAUDI Regimbart

Orectogyrtis aJluaudi R^gimbaut 1899, Ann. Soc. Ent. France, ser. 6, vol. 9,

p. 250; 1891, Ann. Soc, Ent. France, vol. 60, p. 733, pi. 19, fig. 27; 1895,

Mem. Soc. Ent. de Belgique, vol. 4, p. 236; 1902, Ent. Tidskr., vol. 23,

p. 299.—OcHS 1926, Ann. Mus. Civ. Genova, vol. 52, p. 168.

Described from the Ivory Coast, collected moreover in Liberia,

Upper Senegal, Cameroon, Upper Congo, Eritrea, and N. E, Rhodesia

in several varietal forms. The United States National Museum has

a series from Liberia: Mount Coffee February, 1897 (R. P. Currie),

where the insect was collected together with Orectogyrus sexualis

and specularis.

I have recently seen a single male specimen in the Hamburg
Museum from Mecutine, about 70 kilometers west of coast of Mozam-
bique, November 10, 1926, which is exceptionally dark colored, with

whitish pubescence, and exhibits no trace of the triangular yellow

spot which is generally present at the side margin of pronotum.

ORECTOGYRUS DISTINCTUS Regimbart

Orectofjyrus schistaceus IlficiMB.VRT 1883, Ann. Soc. Ent. France, ser. 6,

vol. 3, p. 457, pi. 14, fig. 163 (err. det.).

Orectogyrus distinctus R^gimb.aut 1886, Ann. Soc. Ent. France, ser. 6, vol. 3.

p. 267 ; 1895, Mem. Soc. Ent. de Belgique, vol. 4, p. 234 ; 1907, Ann. Soc.

Ent. France, vol. 76, p. 242; 1908, Wiss. Erg. Schwed. Deutsch Ost

Afrik. Exp., vol. 7, pt. 1, p. 8.—Peschet, 1921, Voy. Babault, p. 22,

pi. 2, fig. 6.—OcHS 1924, Ent. Blatter, vol. 20, p. 240.

(?) Orectogyrus suturalis Zimmerman, 1917, Ent. Mitt., vol. 6, p. 170.

Type locality.—Usambara. Known from many localities in British

East Africa and Tanganyika-Territory, and moreover collected in

Nyassaland. Since my last publication in 1924 I have seen specimens

from British East Africa: Kibvezi (Scheflfler, in coll. Ochs) ; Kathini,

Limuru, March 5, 1918 (T. J. Andersson, British Museum). Tan-

ganyika-Territory : Kumburu (Museum Hamburg) ; East Usambara,

January, 1909 and December, 1915, Sakaru, September, 1902, Moa,

April 1904 (Methner coll.).

The United States National Museum has numerous specimens from

British East Africa: Mount Kenia to Fort Hall, 8,300 feet, and

Wambugu (E. A. Mearns coll.), most of which exhibit very nice

bluish reflections on the smooth parts of the upper surface.

ORECTOGYRUS CUPRIFER Regimbart

Orectogyrus cuprifer Regimbart 1883, Ann. Soc. Ent. France, ser. 6, vol. 3,

p. 462; 1895, Ann. Mus. Civ. Genova. ser. 2, vol. 15, p. 194; 1895, Mem.
Soc. Ent. de Belgique, vol. 4, p. 234.—Ochs, 1924, Ent. Blatter, vol. 20,

p. 240 ; 1925, vol. 21, p. 184 ; 1926, Ann. Mus. Civ. Genova, vol. 52, p. 171.

The United States National Museum has several from Lourengo

Marquez: Mahota, June 6, 1909 (from C. W. Howard), which is the
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most southern locality hitherto recorded for that species, which is

widely dispersed in Africa and ranges from the Gold Coast to Angola
in the west and from Somaliland southwards in the east.

The Hamburg Museum possesses two male specimens from Mecu-
tine, about 70 kilometers west of the coast of Mozambique Novem-
ber 10, 1926, which are nearly uniformly black colored above and
have exceptionally short discal ridges.

o
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A REVIEW OF THE BIRDS OF THE ISLANDS OF SIBERUT
AND SIPORA, MENTAWI GROUP ^ (SPOLIA MENTA-
WIENSIA)

By J. H. Riley

Assista7it Curator, Division of Birds, United States National Museum

Off the west coast of Sumatra lies a long chain of islands of vary-

ing size, stretching from Simalur in the north to Engano in the

south, a distance of over 700 miles. Dr. W. L. Abbott became inter-

ested in this chain and in the autumn of 1901 visited Simalur, Pulo

Babi, Pulo Lasia, and the Banjak Islands, making collections on each

of them. The bird material of this collection was worked up by Dr.

Charles W. Richmond, who published an account of it.- In the

autumn of 1902, Doctor Abbott, accompanied by Mr. C. Boden Kloss,

revisited Simalur, and then went to the Pagi and Batu Islands, and

Nias, the latter already known ornithologically from Modigliani's

explorations; in the autumn of 1904 he visited Engano, and early

in 1905 returned to Nias. Dr. H. C. Oberholser^ has published an

account of the second Abbott collection from Simalur, but the col-

lections from the other islands never have been reported upon as a

whole, though Oberholser has described many new forms from them,

in one paper* no less than 97, with scattered descriptions at subse-

quent dates. In this early paper the descriptions are very brief and

are unaccompanied by measurements or information concerning the

number of specimens upon which his conclusions were based. For

this reason it is utterly impossible for any subsequent worker to reach

any definite conclusions with material from adjacent islands without

consulting topotypical material.

^ The present paper is one of a series under the general heading of " Spolia Menta-
wiensia," dealing with collections in natural history made in 1924 in the Mentawi Islands

by Mr C. Boden Kloss and his assistants of the RaflBes Museum in Singapore. The
National Museum is indebted to the friendly cooperation of Dr. W. L. Abbott for a share
In the material secured during this worlt.

» Proc. U. S. Nat. Mus., vol. 26, 1903, pp. 485-524.
3 Idem, vol. -55, 1919, pp. 473-498.
* Smiths. Misc. Coll., vol. 60, no. 7, 1912, pp. 1-22.

No. 2775.—Proceedings U. S. National Museum, Vol. 75, Art. 4

22482—29 1 1



2 PROCEEDINGS OF THE NATIONAL MUSEUM vol.75

At the time Doctor Abbott was active in this region, he was unable

to get permission from the Dutch authorities to visit Siberut and

Sipora, two islands of fair size lying north of the Pagi Islands, and

with them constituting the Mentawi Group.

When, in the autumn of 1924, Mr. Kloss and a party from the

Raffles Museum, Singapore, visited Siberut and Sipora to make a

general natural history survey, Doctor Abbott contributed funds in ,

aid of the enterprise, in return for which support the United States i

National Museum was to receive a set of the duplicates.

After writing an account of the birds, in conjunction with Mr.

F. N. Chasen,^ Mr. Kloss, the Director of the Raffles Museuni, for-

warded the whole collection to Washington, with the exception of
'

certain specimens which he took to London for further study, and

requested the writer to prepare a review of the collection after mak-

ing comparisons with related material in Doctor Abbott's collections i

from neighboring islands.

A report upon the avifauna of the whole chain of islands off the

west coast of Sumatra would be welcome, but the writer does not

wish to anticipate the results of Doctor Oberholser, who has been

engaged upon the birds of this general region for so many years.

For this reason he has confined himself to the Mentawi Group alone,

more particularly to Siberut and Sipora, and has mentioned related

forms from other islands only when in his opinion this would lead

to a better understanding of the Mentawi birds.

Chasen and Kloss, in their paper (cited above), named 11 new
subspecies from Siberut and Sipora, three of which are not recog-

nized in the present paper, but the writer ^ has described three addi-

tional ones which are believed to be valid. Two of these are from

Siberut and Sipora, the other from Sipora and the Batu Islands.

This arrangement leaves 10 forms confined to the two northern i

islands, but in the Mentawi Group as a whole there are 32 peculiar

forms.

The islands off the west coast of Sumatra generally are closely

related in their avifauna to the mainland and Sumatra, as would
naturally be expected, with a few well-differentiated species and
many more or less well-marked races. As a rule, the forms from
Simalur seem to be more strongly characterized than those from the

remainder of the chain, with the possible exception of Engano.
Messrs. Chasen and Kloss are to be congratulated upon their suc-

cessful trip and on their published ornithological results ; their paper

has left very little to be supplied here that is additional or new.

s Ibis, 1926, pp. 269-306.
• Proc. Biol. Soc. Wasiiington, vol. 40, 1927. pp. 95, 96.
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For an account of the physical features of Siberut and Sipora and

other details the reader is referred to the " Ibis " paper mentioned

above.

ANNOTATED LIST OF SPECIES

TRERON CURVIROSTRA SMICRA Oberholser

Treion curmrontra smicra Oberholser, Smiths. Misc. Coll., vol. 60, no, 7,

1912, p. 3 (Tana Bala Island, Batu Islands).

Treron curvirostra Chasen and Kloss, Ibis, 1926, p. 273.

Two males and one female, Sipora; six males and two females,

Siberut.

The Sipora and Siberut birds, compared with T. c. hypothapsina

of Engano, have the greens above and below much more yellowish,

with the yellow on the greater wing coverts brighter.

The type of Treron curvlrostra smicra of the Batu Islands is an

immature male not in full plumage (the describer evidently had only

the one specimen) ; it is brighter and more yellowish than the Engano
bird, but not as yellowish below as the adult males from Sipora and

Siberut, It approaches the female from Sipora and Siberut in color

of the underparts ; the head is washed with greenish, but is becoming

gray. It would be unsafe to separate the Sipora-Siberut birds until

we know what the adult of typical smicra is like.

Treron curvlrostra pega of Nias is quite distinct, very pale below,

greenish glaucous, washed on the chest with light grape green with

a buffy tinge, and without the yellowish tinge on fchest as in smicra;

there are also other differences. The female is without the buffy

tinge on the chest, which is darker.

Treron curvlrostra haliploa of Simalur resembles pega, but is

darker below and the chest is washed with grape green, without buffy

tinge. This form was evidently based on a single specimen.

There thus appear to be four races of this species on the islands off

the west coast of Sumatra, as below

:

Treron curvirostra hypothapsina '^ from Engano.

Treron curvirostra smicra,^ from Sipora, Siberut, and the Batu

Islands.

Treron curvirostra pega ^ from Nias.

Treron curvlrostra haliploa ^ from Simalur.

DENDROPHASSA VERNANS MESOCHLOA Oberholser

Dendrophassa vemans mesochloa Oberholser, Smiths, Misc. Coll., vol. 60,

no. 7, 1912, p. 2 (Nias Island).

Treron vemans Chasen and Kloss, Ibis, 1926, p. 274.

Two males, Sipora ; one male and one female, Siberut.

' Oberholser, Smiths. Misc. Colls., vol. 60, no. 7, 1912, p, 3.

* Idem, p. 4.
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The specimens from Siberut and Sipora are intermediate between

the Nias form and that from the Pagi Islands, but on the whole nearer

to that of Nias.

Considering only those forms of the species described from the

Sumatran Avest coast islands, we have

:

Demlrophassa vemans mesochloa^ from Nias.

Dendrophassa vemans folioftila^ from North Pagi.

Dendrophassa vertmns iniza^ from Simalur.

The males of D. v. miza are more greenish on the back and are

larger than the Nias bird. The wings of the males measure: 166,

163, 160.5 mm., and of the female (type), 156 mm. The culmen

(from cere) is also longer; in males, 12, 12.5, 11.5; in the female

11 mm.
The male of the Nias form is not so deep a green on the back and is

smaller than the Simalur bird. Males measure, wing, 148.5, 157, 154,

151, 151.5, 151, 154.5, 154 mm.; culmen (from cere), 10-11.5 mm.
Females, wing, 152 (type), 148, 148; culmen (from cere), 10-10.5 mm.
One male from Siberut measures, wing, 161 ; one female. 147.5 mm.
Two males from Sipora have the wings 153 and 156 mm.
A male from Tana Bala, Batu Islands, is here assigned to the Nias

form, with wing 149 ; culmen from cere, 11 mm.
Males from the Pagi Islands are slightly lighter below than those

from Nias, and this slight difference also holds in the females.

There appears to be little or no difference in size, however. The
wings of males measure: North Pagi Island, 148, 151.5, 161, 162.5

mm. ; culmen, from cere, 11-11.5 mm. Females from the same island

have the wing 154.5, 155, 157.5, 155, 150 (type of polioptila)
;

culmen, from cere, 10-11 mm. Males from South Pagi Island have

the wing 146, 149 ; culmen from cere, 10-11 mm.
A male from Engano is like the Nias bird ; it measures, wing, 157

;

culmen, from cere, 11.5 mm.
The color differences between Pagi and Nias birds are only aver-

age and not constant ; some of the Pagi males can not be distinguished

from those of Nias. The differences between the females seem to be

more constant, but there are only three females in the Nias series,

and they were taken later in the season.

The single female from Siberut is greener below, with the yellow

on the belly more restricted than in any specimen before me. and

the under tail coverts are very light, with a mere indication of chest-

nut along the basal part of the shaft. The latter charaxjter is very

variable and there are others in the series just as light or more so.

It seems to me that no great violence would be done if polioptila

were united to mesochloa, in which case only two forms would

" Obeiholser, Smiths. Misc. Coll., vol. 60, no. 7, 1912, p. 3.
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be recognized from the islands off the west coast of Sumatra, as

follows

:

1. Dendrophassa vernans mdza, confined, as far as known, to Sima-

lur ; the males larger and more greenish below.

2, Dendrophassa vernans mesochloa, extending from Nias to and

including Engano; the males smaller and more j'ellowish below.

Ij. v. polioptila becomes a synonym of this.

MUSCADIVORES AENEUS VICINUS Riley

Muscadivores aeneus vlcinus Riley, Proc. Biol. Soc. Washington, vol. 40,

1927, p. 95 (Sipora Island).

Ducula aenea Chasen and Ki-oss, Ibis, 1926, p. 274.

One male, seven females, and one unsexed bird from Siberut; six

males and two females from Sipora.

The series submitted from the tw^o islands seem to be alike, as

Chasen and Kloss have remarked, and it only remains to compare

them with specimens from the other islands. Muscadivores aeneo-

ihorax of Engano, on account of its differently colored under tail

coverts and other features, is so distinct that it need not be consid-

ered further in this connection. Specimens from Simalur south to

the Pagi Islands are quite similar in color and only differ slightly

in degree or in size. Nias birds have very little vinaceous wash on

the breast, in certain lights not evident at all; it has been named
Carpophaga consohrina Salvadori,^° Birds from Pulo Babi and Pulo

Lasia have been separated from consohy^lna on lai'ger size. They
appear also to be slightly more vinaceous on the breast and hind

neck and have been named Muscadivores consohnna habiensis Rich-

mond.^' Simalur birds hav^e been separated on size from consohnna^

as decidedly smaller, and the measurements show that they are some-

what so. There is apparently little or no difference in color. They
liave been named Muscadivores aeneus nvistu^ ^- Oberholser. The
Siberut-Sipora series is a puzzle. The breasts of these birds are

washed with deeper vinaceous; in one or more specimens the nape

and hind neck is deep purplish vinaceous; in others the breast is

vinaceous lilac, the head and nape gray like consohrina from Nias; in

other specimens the vinaceous wash on the breast is not so pro-

nounced. The specimen with the most pronounced deep purplish

vinaceous nape and vinaceous lilac breast agrees with the description

of Carpophaga vandepolli Biittikofer.^^ except for some minor de-

tails. If all the vinaceous-naped, vinaceous-breasted birds were simi-

lar, one would be inclined to believe two species were involved, but

»» Ann. Mus. Civ. Geneva, ser. 2, vol. 4, 1887, p. 558.
" Proc. Biol. Soc. Washington, vol. 25, 1912, p. 103.
" Smiths. Misc. Coll., vol. 60, no. 7, 1912, p. 2.

" Notes Leyden Mus., vol. 17, 1896, p. 190.
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there is a perfect gradation from the darkest naped and breasted

bird to the gray-naped and ahnost gray-breasted one. Regardless of

whether the nape is vinaceoiis or gray, the series averages more vina-

ceoiis on the breast and nape than consohrina from Nias. A series

from Xortli and South Pagi contains none of the deep vinaceoiis

naped or breasted birds; it averages, however, more vinaceous on

the hind neck and breast than consohrina from Nias. Two males

from Tana Bala, Batu Islands, are like those from the Pagi Islands.

I am inclined to think there are two phases of consohrina occurring

oh Nias, corresponding to the vinaceous naped and breasted bird on

Sipora and Siberut, and that the Mentawi-Batu bird is a variable

form distinct from consohrina.

Summarizing, I will either have to unite all the birds from the

islands off the west coast of Sumatra, except Engano, under one

name, or recognize a number of forms. The differences between the

forms is admittedly slight, but it seems better to recognize them
rather than merge them into one variable race. This being the case,

I think, considering the material before me, that the following forms

can be made out

:

1. Muscadivores aeneus mistus Oberholser (Simalur Island). Six

males measure: Wing, 226-240 (229) mm.; five females, wing, 215-

225 (222) mm.
2. Muscadivores aeneus hahiensis Richmond (Pulo Babi and Pulo

Lasia). Three males measure: Wing, 237-246 (243) mm.; two
females, wing, 232-238 (235) mm.

3. Muscadivores aeneus consohrinus (Salvadori) (Nias). Eight

males measure: Wing, 229-244 (236) mm.; two females, wing, 231-

241 (236) mm. A male and a female from Pulo Tuanku, Banjak
Islands, I am inclined to place here. The male has a wing 234 mm.,
and the female 232 mm.

4. Muscadivores aeneus mciwus Riley. (Batu and Mentawi
Islands). The wings of the males from the various islands repre-

sented measure as follows

:

Tm'O, Tana Bala, Batu Islands, 227-232 (229.5 mm.).
One, Siberut, 234 mm.
Five, Sipora, 224-240 (231.5 mm.).
Five, North Pagi, 215-245 (231 mm.).
Six, South Pagi, 222-246 (22S mm.).

The wings of the females

:

Seven, Siberut, 211-234 (226 mm.).
Two, Sipora, 230-232 (231 mm.).
Three, North Pagi, 220-228 (226 mm.).
Four, South Pagi, 218-228 (222 mm.).
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MYRISTICIVORA BICOLOR BICOLOR (Scopoli)

Coluniba (iicolor) Scopoli, Del. Flor. Faun. Insub., vol. 2, 1786, p. 94,

(New Guinea).

Myristickyora bicolor Chasen and Kloss, Ibis, 1926, p. 275.

Ten males and three females, Sipora.

The United States National Miisemn also has it from Simalur,

Pnlo Babi, and Engano.

MACROPYGIA EMILIANA ELASSA Oberholser

Macropygia emiliana elassa Oberholser, Smiths. Misc. Coll., vol. 60, no. 7,

1912, p. 2 (Sikakap Strait, North Pagi Id.).

Macropygia phasianeUa Chasen and Kloss, Ibis, 1926, p. 275.

Eiffht males and 7 females, Siberut; 10 males and 9 females,

Sipora.

The series secured on Siberut and Sipora is a very fine one, much
larger than any series available from any of the neighboring islands.

Comparing the females first, as the series of this sex available is more

complete from the adjacent islands, it is to be remarked there is con-

siderable variation both in measurements and color in specimens

from the same locality. In some the tail is quite dark and the feathers

broad while in others the tail is lighter and rusty and the feathers

narrower. The specimens with rusty tails have the light bars on

the mantle yellowish buff, while in the dark-tailed birds these bars

are rusty. All indications are that the light or rusty-tailed speci-

mens are younger birds. Comparing birds of the same age from

Siberut with those from Sipora there appear to be no constant differ-

ences in color and apparently none in size.

The specimens from the Pagi Islands are similar in color to those

from Sipora. The series measured averages slightly smaller in the

wing, however, but the measurements overlap and for the present,

in my opinion, it is best to consider the Siberut, Sipora, and Pagi

Islands birds as belonging to the same form.

Three females from Xias are more rusty on the back and tail, and
the black marking on the jugulum is barely indicated or entirely

absent ; they average larger than Siberut females.

One specimen, unsexed but almost certainly a female, from Sima-
lur, the type of Macropygia emiliana hypopercna Oberholser ^* is a

deeper brown below with the feathers of the wings more heavily

margined with lighter and rustier brown, and it is smaller than the

Nias bird. The males as far as they go bear out the above remarks.

" Smiths. Misc. Coll., vol. 60, no. 7, p. 2.
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From the above, in my opinion, we can recognize three forms at

present from the islands off the west coast of Sumatra, as follows

:

(1) Maci'opygia eniiliana hypopercna Oberholser, confined to Sima-

lur Island

;

(2) MaxTOfygia emMiana modiglianii Salvador!, confined to Nias

Island; and

(3) Macropygia emiliana elassa Oberholser, from Siberut, Sipora,

North and South Pagi Islands. No specimens have been available

from Engano.

The measurements (in millimeters) of the specimens from the dif-

ferent islands are as follows

:

Eight males from Siberut
Ten males from Sipora
Two males from the Pagi Islands
One male from Nias
Six females, Siberut
Seven females, Sipora
Five females, Pagi Islands
Three females, Nias
One (female?), Simalur

Wing

5-191
-191
-184
181

-184
174. 5-187
170 -176
185 -187.

174

168.

177
173

170

Tail

166 -174
153 -176
161 -179
152 -178

173

Culmen

9-11
10-11.
10-10.

11
10-11

9. 5-12
10. 5-11
10. 5-11.

11.

CHALCOPHAPS INDICA INDICA (Linnaeus)

Columba indica Linnaeus, Syst. Nat., ed. 10, 1758, p. 164 {India orientali).

Chalcophaps indica indica Chasen and Kloss, Ibis, 1926, p. 275.

One female, Siberut Island; the United States National Museum
also has an immature female from North Pagi Island.

RALLINA FASCIATA (Baffles)

Rallus fasciatus Raffles, Trans. Linn. Soc. London, vol. 18, 1922, p. 328

(Sumatra).

Rallina fasciata Chasen and Kloss, Ibis, 1926, p. 276.

One male, Sipora.

The one male taken on Sipora does not seem to differ in size or

color from specimens from other parts of the specific range. The
Museum also contains a male from Engano Island; rather more
hazel above and heavier barred below than usual, but it can be

matched by a male from Trong, Lower Siam, so the differences are

doubtless individual.

AMAURORNIS PHOENICURA CLEPTEA Oberholser

Amaurornis phoenicura cleptea Obebholsee, Smiths. Misc. Coll., vol. 60,

No. 7, 1912, p. 2 (Mojeia River, Nias Island).

Amaurornis phoenicura javanica Chasen and Kloss, Ibis, 1916, p. 276.

One male, Siberut ; three adult males, one immature male, and four

females, Sipora.
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The specimens from Siberut and Sipora, apparently do not differ

from birds from Nias and Simaliir. The pure white of the lower

abdomen and anal region given by the describer as one of the char-

acters of this race does not hold, specimens with these parts as de-

scribed and others having them tinged more or less strongly with

Isabella color occurring in the above series. The race can be main-

tained, however, as a sort of intermediate between chinensis and
javanica; smaller than the former and somewhat larger than the

latter.

In my report upon a collection of birds from Celebes ^^ in com-

menting upon this race I made a slip of the pen in saying A. p.

cleptea is smaller than A. /;. javanica', it is actually larger. Since

that paper was written the National Museum has received a number
of specimens of the Chinese race; all large birds.

ARENARIA INTERPRES INTERPRES (Linnaeus)

Tringa interpros Linnaeus, Syst. Nat., ed. 10, 1758, p. 148 (Islands of

Gothland, Sweden).

Arenaria interpres interpres Chasen and Kloss, Ibis, 1926, p. 276.

One female, Sipora, October 24.

PLUVIALIS DOMINICUS FULVUS (Gmclin)

Charadrius fulvus Gmelin, Syst. Nat., vol. 1, pt. 2, 1789, p. 687 (Tahiti).

Charadrius apricarius fulvus Chasen and Kloss, Ibis, 1926, p. 276.

Two males and two females, Siberut, September 14r-20; one male

and one female, Sipora, October 27 and 29.

CHARADRIUS LESCHENAULTII Lesson

Charadrhis leschenaultii Lesson, Diet. Sci. Nat. (Levrault), vol. 42, 1826,

p. 36 (Pondichery, India).

Charadrius leschenaulti Chasen and Kloss, Ibis, 1926, p. 276.

One unsexed, Sipora, October 27.

NUMENIUS PHAEOPUS PHAEOPUS (Linnaeus)

Scolopax phaeopus Linnaeus, Syst. Nat., ed. 10, 1758. p. 146 (Sweden).

Numcnius phaeopus Chasen and Kloss, Ibis, 1926, p. 276.

One female, Siberut, September 12; one male, Sipora, Novem-
ber 5.

These two specimens have the white rumps of N. p. phaeopus, but

seem to have longer bills; it is possible there are more than two

forms of the species.

The culmen of the male measures 85 ; the female, 95 mm.

"Proc. U. S. Nat. Mus., vol. 64, art. 16, 1024, p. 22.
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CAPELLA STENURA (Bonaparte)

Scolopax stetiura Bonaparte Ann. Stor. Nat. Bologna, vol. 4, 1S30, p. 335

(Sunda Islands).

Capella stenura Chasejn and Kloss, Ibis, 1926, p. 277.

One male, Sipora, October 23.

GLAREOLA MALDIVARUM Forster

Olareola (Pratincola) maldivarum Forsteir, Faunula Indica, 1795, p. 11

(Maldive Islands).

Olareola maldivarum Ohasen and Kloss, Ibis, 1926, p. 277.

One female, Sipora, October 26.

HEMIGARZETTA EULOPHOTES (Swinhoe)

Herodias eulopJiotes Swinhoe, Ibis, 1860, p. 64 (Amoy, China).

Egretta eulophotes Chasen and Kloss, Ibis, 1926, p. 277.

Chasen and Kloss record a male from Sipora, but the specimen

was not forwarded with the collection.

DEMIGRETTA SACRA SACRA (Gmelin)

Ardea sacra Gmelin, Syst. Nat., vol. 1, pt. 2, 1789, p. 640 (Tahiti).

One unsexed, Sipora Island.

The United States National Museum does not possess a sufficient

number of specimens from the southern part of the range of the

species to enable me to work out the races, if any, into which it can

be divided. The specimen submitted is quite dark, but it can be

matched by other specimens from the northern part of the range

and a male from the Paumotu Islands is equally dark. The Museum
contains a female from Simalur Island that is also dark and quite

near the Sipora bird.

BUTORroES JAVANICUS SIPORA Chasen and Kloss

Butorides striatus sipora Chasen and Kloss, Ibis, 1926, p. 277. (Sipora

Id.)

Two adult females, Sipora ; one immature, Siberut.

The above females resemble a male and female from Java very

much. They are darker above and the white streak down the fore-

neck is wider ; there appears to be little or no difference in size. The
type of Butorides javanlcus actophilus, a female from North Pagi
Island, is considerably lighter on the breast and sides of neck, has

wider buffy margins to the wing-coverts and secondaries, and a con-

siderably longer wing. The type of Butorides javanicurS icastopterus

from Simalur Island is very close to the type of actophilus and about

the same size; it is darker on the breast. A specimen from Nias

evidently belongs to icastopterus, if recognizable. Both B. j. actophi-
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lus and B. j. icastopterus are larger and lighter colored than B. j.

javanicus. The immature of B. j. sipora is much darker than any

immature with which I have been able to compare it. I have, how-

ever, seen no immatures of B. j. javanicus.

The wings of the various races mentioned above measure as

follows

:

A male from Java, 164 ; female, 166.

Type of actophilus, North Pagi Id., 192.

Two females, Sipora Id., 170, 172.

Two males, Siraalur Id. (icastopterus), 191 (type), 180.

One unsexed, Niasi Id., 177.

The United States National Museum does not at present possess a

sufficient amount of material from the wide range of the species to

permit me to work out the various forms into which it has been pro-

posed to divide it. • Some of the races have been separated on very

scanty material, indeed, but I prefer to leave the question in abeyance.

SPILORNIS ELGINI SIPORA Chasen and Kloss

Spilornis elgini sipora Chasen aud Kloss, Ibis, 1926, p. 278 (Sipora Id.,

W. Sumatra).

One male and one female, Sipora.

While the describers are probably correct in making this a form

of /S. elgini and S. miniTnios a form of S. cheela, they are mistaken

as regards S. ahhotti and S. klossi, since both are well-marked species.

/S. ahhotti is similar to S. e. sipora above, but the mantle has the

feathers edged narrowly with clay color and the feathers of the crest

more broadly tij^ped with black; below, S. ahhotti is quite different,

ochraceous tawny (instead of mummy brown), the chest and upper

breast being distinctly barred with blackish, with the white spots on
the breast and belly smaller. S. ahhotti also is a much larger bird,

having a wing in the male ranging from 328 to 360 mm.
S. klossi Richmond of Great Nicobar Island is the most distinctly

marked species in the genus. Quite small and very pale. Swann ^®

examined the series in the National Museum and gave a good con-

densed description ; a fuller description was given by the describer.*^

To make it a race of S. cheela is only to obscure its great distinctness.

CUNCUMA LEUCGGASTER (Gmelin)

Falco leucogaster Gmelin, Syst. Nat., vol. 1, 1788, p. 257 (New South

Wales).

Cuncuma leucogaster Chasen and Kloss, Ibis, 1926, p. 279.

One immature male, Sipora, October 26.

" Syn. Accipitres, ed. 2, pt. 3, 1922, p. 137.
" Proc. U. S. Nat. Mus., vol. 25, 1902, p. 304.
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PERNIS PTILORHYNCHUS PTILORHYNCHUS (Temminck)

Faho ptilorhunchns Temminck, PI. Col., livr. 8, IMarch, 1821, pi. 44 (Java

aud Sumatra; later text to pi. 270, restricted to Java).

Pernis aplvorus ptilorhynchus Chasen and Kloss, Ibis, 1926, p. 279.

One male, Siberut, September 22.

This specimen is in A'ery peculiar plumage. The head creamy-

white; the center of the croAvn sayal brown, becoming darker on the

nape, with a few very fine black shaft streaks; a broad loral streak

to the eye bister mixed with white and with fine black shaft streaks

;

a broacl postocular streak cinnamon; chin and throat light buff;

breast cinnamon buft', deepening on the belly, lower flanks, and

thighs to cinnamon, the breast with narrow sepia shaft streaks, these

streaks becoming mere hair lines of a much lighter color on the re-

mainer of the lower parts; the crest is rather short and black. Blan-

ford ^^ describes similar specimens as the young. Like most hawks

it probably goes through several stages before assuming the adult

dress.

OTUS BAKKAMOENA MENTAWI Chasen and Kloss

Otus bakkamoena mentatci Chasen and Kloss, Ibis, 1926, p. 279 (Sipora

Id., W. Sumatra).

One adult male and one immature female, Siberut ; one adult male

and one immature female, Sipora.

The above race has been compared by the original describers with

O. b. lemplji of Java. A series of two males, four females, and one

immature male (nearly adult) in the United States National Museum
from Java is fairly uniform above (except some are slightly lighter,

especially the immature) ; below there is quite a little variation, some

have the buff tone much deeper (clay color) grading to others with

little buff at all, appearing grayish. The latter are probably younger

birds, as the immature one is very light. The general effect above

is grayish with a tawny-olive wash.

Compared with the Javan bird, 0. h. mentawi is, as the describers

say, more deeply colored below and the other differences mentioned

hy them hold good; but this form is also much darker above, the

upper parts being washed with cinnamon brown.

The two immatures are much lighter than the adults, one much
redder than the other.

The type of Pisorhina umbra Richmond from Simalur Island is

much smaller than O. h. mentaivi; tawny in color with the black

markings much reduced and almost lacking; the scapulars with a

large Avliite spot followed by a blackish one posteriorly on the outer

web; the belly with a few white crossbars. Wing, 143 mm. O. h.

" Fauna Brit. India, vol. 3, 1895, p. 407.
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riientami has the tarsus feathered almost to the base of the toes in

front, ^Yhile O. umbra has the lower part of the tarsus bare for about

a quarter of its length. 0. wrribra is a very distinct species not very

closely related to O. h. nnentakoi; on Engano, however, a larger form

of O. unibra occurs, somewhat darker on the back and lighter on the

lliroat. It has been named Otus umhra eiiganensis Riley."'

Other localities represented by specimens of Otus hakkamoena in

the United States National Museum show great variation and there

are evidently a number of forms, but the material is not sufficient to

work them out at present.

PSITTINUS CYANURUS PONTIUS Oberholser

P.nttinus cymmrus pontius Oberholser, Smitlis. Misc. Coll , vol. 60, no. 7,

1912, p. 5 (South Pagi Id. ) .—Chasen and Kloss, Ibis, 1926, p. 279.

Three males and two females, Sipora ; three males, Siberut.

Comparing specimens of the same age from Siberut and Sipora

with those of South Pagi, there seems to be little or no difference.

The majority of the South Pagi birds are more yellowish below, more

inclined to grayish on the mantle with crown not so deep a blue, but

this is due to age.

Simalur Island is inhabited by the very distinct Psittinus abbotti

Richmond.^*'

LORICULUS GALGULUS GALGULUS (Linnaeus)

Psittacus galgulus Linnaeus, Syst. Nat., ed. 10, 1758, p. 103 (India).

Loriculus galgulus Chasen and Kloss, Ibis, 1926, p. 280.

One male, one female, and one unsexed, Siberut; two males and

three females, Sipora.

The specimens from Siberut and Sipora apparently do not differ

appreciably from birds from the mainland, Sumatra, and Borneo.

Loriculus galgulus laniprochlorus Oberholser -^ from Nias is not

different enough to warrant recognition in my opinion. The type is

an exceptionally small bird, but a young male from the same island

is as large as many males from Sumatra and Borneo. It apparently

does not differ in color. The type oi L. g. doUchoptei'us Oberholser ^^

from Engano can not be matched by any specimen before me as to

size or color. It is larger than L. g. galgulus^ lighter on the back,

more greenish rather than yellowish below ; and the forehead bluish

glaucous. It measures: Wing, 88; tail, 34; culmen from cere. 11.5.

A female from Sipora approaches it as to length of wing, but it is

the only specimen in quite an extensive series that does. The rac«

was founded upon a single female; it apparently is a valid form.

'« Proc. Biol. Soc. Washington, vol. 40, 1927, p. 93.
=0 Idem, vol. 13, 1902, p. 188.
" Smitlis. Misc. Coll. vol. 60, no. 7, 1912, p. 5.
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EURYSTOMUS ORIENTALIS CALONYX Sharpe

Eurystonms calonyx Shabpe, Proc. Zool. Soc. London, 1890, p. 551 (Nepal).

Eurystamus orientalis calonyx Chasbn and Kloss, Ibis, 1926, p. 280.

One male, Sipora, October 29.

This specimen is quite dark, especially the head and upper back.

It agrees more nearly with the form found in northeast China than

with any of the other forms into which the species has been divided.

It is evidently a bird of the year ; the maxilla is blackish, red only at

the base. The wing measurement given by Chasen and Kloss (281)

is much too large; I make it, 195.

RAMPHALCYON CAPENSIS ISOPTERA Oberholser

Ramphalcyon capensis isoptera Obeeholsee, Proc. U. S. .Nat. Mus., vol 35,

1909, p. 671 (Sikakap Strait, Pagi Islands).

Rhamphalcyon capensis Chasen and Kloss, Ibis, 1926, p. 280.

One adult male and two adult females, Siberut; six adult males

and one immature male, Sipora.

The above series represents two phases, a dark-headed and a light-

headed one, but I do not think they are different forms. Neither

phase seems to be confined to one island and the measurements show

no difference. The series from the Pagi Islands show the two

phases. The blue of the rump and back in the Siberut birds is a

little bit deeper than in those from Sipora, but the difference is

very slight. Taking the Siberut-Sipora series as a whole they agree

rather closely with R. c. isoptera of the Pagi Islands, both in color

and size. The Siberut-Sipora series have a wing, 146.5-158.5; cul-

men, 77.5-85 mm. The Pagi Island birds, wing, 148-159; culmen,

77.5-87 mm.
Ramfhalcyon capensis nesoeca Oberholser from Nias Island has a

lighter-colored head than isoptera.

Ramphalcyon capensis sitnalurensis Richmond of Simalur is much
darker below, with the mantle more brownish than in isoptera.

Ramphalcyon capensis sodalis Richmond from Pulo Tuangku,

Banjak Islands, is a larger, bluer-backed edition of simalurensis.

So far as known, there are four more or less well-marked races of

this kingfisher on the islands off the west coast of Sumatra from

Simalur south to the Pagi Islands, as given above. No form has

been described from Engano, the most isolated island of the group.

ALCEDO ATTUIS BENGALENSIS Gmelin

Alcedo bengalensis Gmelin, Syst. Nat., vol. 1, pt. 1, 1788, p. 450 (Bengalen).

Alcedo atthis bengalensis Chasen and Kloss, Ibis, 1926, p. 281 (Siberut).

One female, Siberut, September 27.

Probably a migrant.
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ALCEDO MENINTING PROXIMA Richmond

Aloedo menrnting proxima Richmond, Proc. Biol. Soc. Washington, vol.

25, 1912, p. 104 (North Pagi Island).

Alcedo meninting Chasen and Kloss, Ibis, 1926, p. 281.

One adult male, Sipora.

The above specimen is more greenish above and lighter below than

the type of proxima; in the latter character it can be matched by a

female from North Pagi, but in the former there is no specimen in

the North Pagi series consisting of five specimens that matches it.

Alcedo meninting callima and Alcedo meninting subviridis Ober-

holser,^^ from the Batu Islands and Nias, respectively, agree in being

much deeper blue above than A. m. proxima. They are much
alike; the only difference I can detect is the apparently longer bill

of A. m. callima, but this presumed difference might disappear with

a larger series. The series of A. m,. callima consists of three speci-

mens from the Batu Islands; that of A. m,. subviHdis, three from
Nias and one from Pulo Tuangku, Banjak Islands.

CEYX RUrroORSUS RUFmORSUS Strickland

Ceyx rufidorsa Strickland, Proc. Zool. Soc. Loudon, 1846 (1847), p. 99

(Malacca) ; cf. Hartert, Nov. Zool., vol. 9, 1902, p. 430.

Ceyx rufidwsus rufidorsus Chasen and Kloss, Ibis, 1926, p. 281 (part).

One male, Siberut; three males and one female, Sipora.

The United States National Museum has a male and a female

from the Batu Islands (Tana Bala and Tana Masa).

The above series seems to have more of the Chinese violet wash
above when compared with the series in the Museum from various

islands in the South China Sea, Borneo, and Sumatra, though the

female from Sipora is as red on the mantle as Bornean birds. One
male from west Sumatra has as much of the purple wash as Sipora

birds. The presence or intensity of the purple wash must be more
or less individual. There appears to be no difference in size.

CEYX DILLWYNNI Sharpe

Ceyx dillvyynni Shabpe, Proc. Zool. Soc. London, 1868, pp. 591, 593 (Labuan).

Ceyx 7-ufidorsus rufidorsus Chasen and Kloss, Ibis, 1926, p. 281 (part).

An unsexed adult specimen from Sipora, November 26, apparently

belongs to this species; it is quite different from C. r. j'ufldorsus

with which it was taken on the same day. Below it is white, with

an ochraceous orange band across the breast, the flanks of the same

color, instead of the light cadmium of C. r. imfidorsus; the mantle is

black, the feathers rather broadly tipped with ochraceous orange. It

22 Smiths. Misc. Coll., vol. 60, no. 7, 1912, p. 7.
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may be not true G. dUlwynni at all, but it agrees fairly well with

specimeixs from Johore and East Sumatra, except it has more black

in the mantle and the scapulars are scarcely washed with blue at

all. The tail is black, the inner webs of the feathers ochraceous

orange; the latter may be an indication that the specimen is not

fully adult.

ENTOMOTHERA COROMANDA PAGANA Oberholser

Entomothera coromanda pagana 0BB2iH0LSEK, Proc. U. S. Nat. Mus., vol.

48, 1915, p. 648 (North Pagi Id., W. Sumatra).

Halycon coromanda minor Chasen and Kloss, Ibis, 1926, p. 281.

One adult and one subadult female, Siberut; one adult male,

Sipora.

These seem to be identical with North Pagi specimens. E. c.

neophora Oberholsei' from East Sumatra seems to be practically

identical in color with E. c. pagana, but the latter has a longer

wing. E. c. minor from Borneo is darker and smaller than E. c.

neophora. All these races have been founded on rather scanty

material, but as they show some slight differences are at least worthy
of provisional recognition.

SAUROPATIS CHLORIS CHLOROPTERA Oberholser

Sauropatis chloris chloroptera Oberholsek, Proc. U. S. Nat. Mus., vol. 55,

1919, p. 379 (Sibabo Bay, Simalur Id.)

Halcyon chloris chloroptera Chasen and Kloss, Ibis, 1926, p. 282.

One female, Siberut Island.

The single female submitted agrees with a series from Simalur

Island. Sauropatis chloris amphiryta Oberholser of Nias hardly

differs in size or color from the Simalur bird and is hardly worthy
of recognition. Specimens from Engano Island are much smaller

than S. c. chloroptera and represent a well-marked race, Sauropatis

chloHs azela Oberholser.-^ We thus have two races on the islands

off the west coast of Sumatra

:

(1) Sauropatis chloris cMoroptera from Simalur south to the

Pagi Islands; and

(2) Sauropatis chloris azela, confined to Engano.
If the Nias bird were recognized, it would make a break in the

range of S. c. chloroptera which the slight differences assigned to

amiphiryta by its describer and shown by the specimens does not

warrant.
HALCYON CONCRETA (Temminck)

Dacelo concreta Temminck, PI. Col., livr. 58, Maj-, 1825, pi. 346 (Sumatra).
Halcyon concreta Chasen and Kloss, Ibis, 1926, p. 282.

One immature male, Siberut.

» Proc. U. S. Nat. Mus., vol. 55, 1919, p. 377.



AKT. 4 BIRDS OF THE MEISTTAWI GROUP RILEY 17

There are no immature males in the National Museum with which

to compare it. It does not agree with Sharpe's description ^* of this

plumage, but resembles the female; the back is darker, duller green,

and lacks the ochraceous spots; the feathers of the chest and breast

are edged with blackish. There are a few dark-blue feathers of the

adult plumage appearing on the back.

HYDROCISSA CONVEXA CONVEXA (Temminck)

Buceros convexus Temminck, PI. Col., livr. 89, February, 1832, pi. 530 (Java

and Sumatra).

Anthracoccros coronatus convexus Chasen and Kloss, Ibis, 1926, p. 282.

Two males and four females, Siberut and two males, Sipora.

The National Museum contains four males from Nias, one male

(marked female) and three females (unsexed) from North Pagi

Island, two males. South Pagi Island, one male, Pulo Mansalar, W.
Sumatra, and a good series from the mainland, the Tambelans, and

Borneo, but only one male from Sumatra and one female from Java.

AH the above apparently belong to one form and have a wing
from 260 to 305 ; average 14 specimens 288 mm.
The bird from Tana Bala, Batu Islands, has been separated as

Hydrocissa conveosa harussensis Oberholser ^^ and was based on two

males with a longer wing measurement. The specimens have wings

of the same length, 315 mm., but whether this difference Avould be

maintained in a larger series is problematical. It is undeniably

greater than in any male I have been able to measure from any

other part of the range of the species, but not as great as the varia-

tion within Hydrocissa c. convexa.

MEROPS PHILIPPINUS JAVANICUS Horsfield

Merops javanicus Horsfield, Trans. Linn. Soc. London, vol. 13, 1821, p.

171 (Java).

Mei'ops superciliosus javanicus Chasen and Kloss, Ibis, 1926, p. 283.

Three males, three females, and one unsexed, Siberut, September

16-October 2.

The above series are in worn and faded condition; the backs and

lower parts much mixed with blue. Merops philippinus philippinus

of the Philippine Islands has the back and breast washed with buffy

;

in the worn state, the buffy wash is accentuated. Specimens from

other parts of the range of the species have the breast more wavshed

with greenish, with little or no buffy suffusion. Siberut birds belong

to the Javan race. The United States National Museum also has

specimens of this race from Simalur Island, Batu Islands (Tana

Bala), and South Pagi Island.

2* Cat. Birds. Brit. Mus., vol. 17, 1892, p. 286.

»Journ. Washington Acad. Scl., vol. 14, 1924, p. 300.

22482—29 2
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I must confess that I can see no practical utility in making races

of forms distant geographically because of resemblances in plumage.

It is in some cases positively misleading and obscures fundamental

differences. Two forms of the same genus that are widely separated

and differ quite markedly, even though there are certain resemblances,

may have had quite different origins or have come from a common
ancestor now extinct." For all practical purposes they are now spe-

cies, with their own set of forms or not as the case may be. Species,

at least in tire case of land birds, should have more or less of a

continuous distribution. Birds of the same genus widely separated

geographically and easily distinguished had best be treated as species,

even though they may resemble some distant form; the resemblance

is covered by the genus.

COLLOCALIA VESTITA AEROPHILA Oberholser

Collocalia fuciphaga aerophila Oberholsek, Proc. U. S. Nat. Mus., vol. 42,

1912, p. 16 (Siaba Bay, Nias Island).

—

Chasen and Kloss, Ibis, 1926,

p. 283.

One male and two females, Sipora.

These have been compared with the type of aerophila. They have

a slight greenish gloss on the wings not seen in the type, but I can

detect no other differences, and as the Nias bird was described from

a single specimen it may not represent the form typically. A single

female in the Museum from Simalur Island has the wing a duller,

almost glossless black and the sides of the face lighter than aerophila.

It has been referred to C vestita vestifa by Oberholser,^*' but this

disposition of it I am inclined to doubt is the correct one. I have been

unable to find the male specimen from the same island mentioned

in the paper cited.

COLLOCALIA LINCHI OBERHOLSERI Stresemann

Collocalia Unchi oierholseri Stbesemann, Nov. Zool., vol. 19, 1912, p. 348

(North Pagi Island).—Chasen and Kloss, Ibis, 1926, p. 283.

Two females, Sipora.

These two specimens have shorter wings than any in the typical

series from North Pagi Island, consisting of two males, one female,

and two unsexed birds. The two males measure: Wing, 104, 106.5;

tail, 43, 43. The female : Wing, 107.5 ; tail, 41. The two unsexed

:

Wing, 105, 106; tail, 42.5, 42.5. The two females, Sipora: Wing, 95,

103 ; tail, 41, 40. There appear to be no constant differences in color.

With a larger series from Sipora the supposed difference in the

length of wing would probably disappear.

*> Proc. U. S. Nat. Mus., vol. 42, 1912, p. 16.
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Collocalia Unchi linchi from Java, of which the Museum now has

a good series, is so very different in color from the races credited to

this species that it is very doubtful if they should continue to be

regarded as forms of it. The Javan series stand out from the other

races of the species in having the upper parts washed with dark ivy

green ; all the other races of the species, at least so far as represented

in the United States National Museum, have the upper parts washed

with dull blue-green black. These colors are hard to match or define,

but perfectly obvious to the eye. The differences are so pronounced

that it would be better, from a practical standpoint, to recognize

C. I. linchi of Java as a distinct species without subspecies.

HEMIPROCNE COMATA COMATA (Temminck)

Cijpselus comatus Temminck, PI. Col., livr. 45, April, 1824, pi. 268 (Su-

matra).

—

Chasen and Kloss, Ibis, 1926, p. 283.

Five males and four females, Siberut.

Apparently not different from Sumatran specimens. The National

Museum also has it from Nias, Tana Bala (Batu Islands), and North

Pagi Island.

HIEROCOCCYX FUGAX (Horsfield)

Cueithis fugax Horsfield, Trans. Linn. See. London, vol. 13, 1821, p. 178

( Java )

.

Hierococcyx fugax Chasen and Kloss, Ibis, 1926, p. 283.

Two immature birds, Siberut. These are, as Chasen and Kloss

remark, " too young to deal with subspecifically."

CACOMANTIS MERULINUS THRENODES Cabanis and Heine

Cacomantis threnodes Cabanis and Heine, Mus. Hein., vol. 4, 1862, p. 19

(Malacca).

Cacomantis merulmus threnodes Chasen and Kloss, Ibis, 1926, p. 284.

Four males and two females, Siberut.

Only two of the above are fully adult. The United States National

Museum contains only one specimen from Malacca; it is deeper in

color on the breast and belly than the two adult males from Siberut,

but Chasen and Kloss -" have compared Federated Malay States speci-

mens with those from Siberut and found them not separable.

Oberholser ^^ diagnosed the Nias Island form as Cacomantis Tneru-

linus subpallldus, assigning as characters smaller size with head and
lower parts paler. The character of smaller size does not hold, but

it is paler than the specimens from Siberut. Whether the differences

are great enough to warrant recognition I am unable to dicide with-

out examining additional material. It was founded on two males,

"Ibis, 1926, p. 284.
=8 Smiths. Misc. Coll., vol. 60, no. 7, 1912, p. 4.
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the type not quite adult. They measure (the type first) : Wing,

98-102; tail, 95-105; culmen, 19.5-19 mm. The two Siberut males

measure: Wing, 10^100; tail, 98.5-97; culmen, 18.5-18.5 mm.

CHALCOCOCCYX XANTHORHYNCHUS (Horsfield)

Cuculus xanthorhyncJius Hoksfield, Trans. Linn. Soc. London, vol. 13, 1821,

p. 179 (Java).

Chalcococcyx xanthorhynchus Chasen and Kloss, Ibis, 1926, p. 284.

One male, Sipora.

The United States National Museum contains only five specimens

of this species. Three from Sumatra, one from Palawan, and one

from Mindanao, Philippines, The three Sumatran specimens are

somewhat alike; all have a bronzy wash mixed with the violet of

the upper parts. The Sipora specimen lacks the bronzy wash on

the upper parts and the violet comes near prune purple (blackish

purple in the Sumatran specimens) ; the bill is about the same size

as the Sumatran birds. In color the Palawan bird is like that of

Sipora, but the bill is much smaller. The specimen from Mindanao

is somewhat intermediate between that of Sumatra and Palawan,

but the bill is about the same size as in the Sumatran specimens.

When sufficient material is available it Avill probably be found that

the species breaks up into a number of more or less well-defined races.

CENTROPUS SINENSIS BUBUTUS Horsfield

Centropus J}ul)utns Hoksfield, Trans. Linn. Soc. London, vol. 13, 1S21, p.

ISO (Java).

Centropus sinensis iuiutus Chasen and Kloss, Ibis, 1926, p. 284.

One male, Siberut.

The National Museum possesses only a male and female of the

coucal from Java; the female much more purplish on the hind-neck

than the male. The Siberut specimen resembles the Javan male,

except the iridescence on the hind-neck is more bluish and the tail

is more bronze green ; they are about the same size.

Throe adult males and two unsexed adults from Nias Island are

more purplish on the hind-neck, but do not differ in size. The color

of the hind-neck seems to vary somewhat, probably due to age.

UROCOCCYX AENEICAUDA (J. and E. Verreaux)

Phoenicophaciis aeneicaudus J. and E. Verreaux, Rev. et Mag. Zool., 1855,

p. 375 (Ceylon, error; type locality designated by Chasen and Kloss, Ibis,

1926, p. 285, Sipora Island).

Phoenicophaes curvirostris aeneicaudus Chasen and Kloss, Ibis, 1926,

p. 2&1.

Three males, six females, and one unsexed, Siberut; six males, six

females, and one unsexed, Sipora.
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The specimens from the two islands do not seem to differ in any

way. The National Museum collection contains two males, one

female, and one unsexed example from North Pagi Island and one

male and two unsexed birds from South Pagi Island. These ap-

parently do not differ in color from the Siberut-Sipora series, but

the males apparently have a slightly longer yving. The nine males

from Siberut-Sipora have a Aving, 161-173.5 (average 166.5) ; three

males from the Pagi Islands, 175-180.5 (average 177.5) mm. This

difference, how^ever, might disappear with a larger series from the

latter locality.

As Chason and Kloss have remarked -" aene'icmida has a differently

shaped nostril from erijthrognathus (type of the genus Urococcyx

Shelle}') , and horneensis has another style different from either. They

are all apparently closely related and it may be that the shape of the

nostril has no generic significance in these birds.

CALYPTOMENA VIRIDIS SIEERU Chasen and Kloss

CaJyptomcna viridis siberu Chasen and Kloss, Ibis, 1926, p. 285 (Siberut

Island).

Two adult males and five immature males, Siberut.

This appears to be a very good race. It is much darker, less yel-

lowish green than C v. continentis; it also appears to be somewhat

larger. One immature male from North Pagi and three females

from South Pagi in the National Museum probably belong to the

Siberut form ; they have longer wings than birds from the mainland.

I have been unable to compare C. v. sihej'u with C. v. viridis. of

Sumatra, as this form is not represented at present in the National

Museum.

PITTA MOLUCCENSIS MOLUCCENSIS (P. L. S. Mnller)

Tiirdus moluccensis P. L. S. Mullee, Xatursyst. Suppl., 1776, p. 144

(Moluccas, error; Tenasserim).

Pitta hrachijura cyatwptera Chasen and Kloss, Ibis, 1926, p. 285.

One unsexed bird, Sipora, Nov. 3.

This specimen differs in the color of the rump from any I have

been able to examine from Sumatra and the mainland. In the

latter the rump is deep dull violaceous blue, while in the Sipora bird

it is Venetian blue. It does not differ in size from Sumatran speci-

mens, and the color of the rump may be aberrant, hence I hesitate

to name it.

Pitta moluccensis lepta Oberholser ^° was founded upon two males

from Siaba Bay, Nias, and one female from Pulo Tuanku, Banjak
Islands. The only characters, given are smaller size, especially the

2sibis, 1926, p. 285.
50 Smiths. Misc. Coll., vol. 60, no. 7, 1912, p. 8.
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bill. Five males and two females from east Sumatra measure:

Wing, 119-130.5 (125) ; culmen, 26-29 (28) mm. The two males

from Nias: Wing, 118-119; culmen, 25-26 mm. The female from

Pulo Tuanku: Wing, 117.5; culmen, 25 mm. There are apparently

no constant color differences.

The type of P. m. lepta ]ias blackish central strips on the feathers

of the mantle and some of the middle wing coverts have a deep green

central stripe. The Pulo Tuanku specimen i^ similar and I have

found a few mainland specimens in like condition; possibly an age

character.

HIRUNDO RUSTICA GUTTURALIS Scopoli

Hirundo gutUiralis Scopoli, Del. F!or. et Faun. Insubr., vol. 2, 1786, p. 93

(New Guinea).

Hirundo rustica fftitturalis Chasen and Kloss, Ibis, 1926, p. 286.

One female, Siberut, September 17.

ARIZELOMYIA LATIROSTRIS LATIROSTRIS (Raffles)

Muscicapa latirostris Raffles, Trans. Linn. Soc. London, vol. 13, 1821, p.

312 (Sumatra).

Alseonax latirostris Ckasen and Kloss, Ibis, 1926, p. 286.

One male (so marked on label), Siberut.

This is a very brown-backed bird, the chest with dusky streaks.

The upper parts are browner than in any specimen with which I have

been able to compare it. It is a bird of the year in fresh autumnal

plumage which may account for the browner, more ferruginous

plumage.

MUSCITREA GRISOLA VANDEPOLLI (Finsch)

Pachycephala vandepolU Finsch, Notes Leyden Mus., vol. 20, 1899, p. 224

(Pulo Tello, Batu Islands).

Muscitrea grisola nesiotis Oberholseb, Smiths. Misc. Coll., vol. 60, no. 7, 1912,

p. 11 (Sibabo Bay, Simalur Island).

Muscitrea grisola grisola Chasen and Kloss, Ibis, 1926, p. 287.

One male and one female, Siberut,

Muscitrea grisola 7iesiotis was founded upon a male and female and
while they are browner on the upper parts and the head is duller,

browner gray than in Muscitrea grisola grisola from the mainland
on an average, yet there are specimens of the latter that match them
in this respect. The Simalur specimens have a larger bill, however.

The description of Pachycephala vandepolU Finsch ^^ seems to fit it

very well, though the measurements given for the culmen are some-

what smaller than those I obtain for the Simalur male, but this

apparent difference may be due to employing a different method of

measurement.

«i Notes Leyden Museum, vol. 20, 1899, p. 224.
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The two Siberut specimens a^ee with those from Simalur in size,

but are of a lighter, less rufescent brown on the back; they are in

more worn, less fresh plumage, however.

There is a young female, in the United States National Museum
(179947), from South Pagi Island which has the top of the head

brownish olive instead of deep mouse gray; back lighter and more

rusty brown; secondaries outwardly edged with tawny; lower mandi-

ble horn color, except at tip. These differences are due to age in

my opinion.

Five males of M. g. grisola, measure: Wing, 82-87 (83.9) ; culmen, 13-15

(13.9) mm.
Type of M. g. nesiotis (Simalur) : Wing, 87; culmen, 15 mm.
The male from Siberut : Wing, 85 ; culmen, 17.

Two females of M. g. grisola: Wing, 77-83 ; culmen 13.5-14.

One female from Simalur : Wing, 86 ; culmen, 15.

One female from Siberut : Wing, 83 ; culmen, 15.

One immature female from South Pagi : Wing, 79 ; culmen, 15.

HYPOTHYMIS AZUREA LEUCOPHILA Oberholser

Eypothymis azurea leucophila Obeeholser, Proc. U. S. Nat. Mus., vol. 39,

1911, p. 607 (North Pagi Island, W. Sumatra).

Eypothymis aznrea sipora Chasen and Kloss, Ibis, 1926, p. 287 (Sipora

Island, W. Sumatra).

Five males and one female, Siberut; five males and three females,

Sipora.

The material submitted seems to be identical with the small series

in the United States National Museum from the Pagi Islands on

which the name leucophila was founded.

On the west Sumatra islands the following species and forms are

found

:

Hypothymis aihotti Richmond, Pulo Babi and Pulo Lasia.

nypothymis azurea consoirina Richmond, Simalur Island.

Hypothymis azurea amelis Oberholser, Nias Island.

Eypothymis azurea isocara Oberholser, Banjak Islands.

Eypothymis aznrea ponera Oberholser, Batu Islands.

Eypothymis azurea leucophila Oberholser, Mentawi Islands.

Eypothymis azurea rlchmondi Oberholser, Engano Island.

The Mentawi form is the only one in the above list with a white

belly, and it is more nearly related to the subspecies occurring on

Sumatra.
CULICICAPA CEYLONENSIS AMPHIALA Oberholser

Culicicapa ceylonensis amphiala Oberholser, Smiths. Misc. Coll., vol. QOr

no. 7, 1912, p. 12 (North Pagi Island, W. Sumatra).

Culicicapa ceylonensis percnocara Chasen and Kloss, Ibis, 1926, p. 288.

Three majes, two females, and one unsexed skin, Siberut.

The series agrees with two males (one the type) from North Pagi

Island.
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Two specimens from Simalur Island {Culicicaqja ceylonensis perc-

nocara Oberholser) and two from Nias Island {Gulicicapa ceylon-

ensis pellonota Oberholser) described in the same paper with the

Pagi bird beIon<T apparently to one form. They agree, however,

in having the throat and chest darker, the breast and belly a deeper

yellow, the pileum darker, and the backs more yellowish than in the

Mentawi form. The name Gulicica'pa ceylonensis 'percnocara, stands

first on the page and is the one to be used, with peUonota as a

synonym. There is no appreciable difference in size between the two

forms.

GRAUCALUS SUMATRENSIS CRISSALIS Salvador!'

Graucalus crissalis Saxvadori, Ann. Mus. Civ. Storia Nat. Geuova, ser. 2,

vol. 14, 1894, p. 592 (Si Oban, Sipora Id.).

Artamides sumairensis halistephis Obekholsek, Smiths. Misc. Coll., vol. 60,

no. 7, 1912, p. 14 (South Pagi Id.j.

Coracina sumatrensis c?'lssalis Chasen and Kloss, Ibis, 1926, p. 288.

Six adult males, three immature males, and nine females, Sipora

;

four adult males and four females, Siberut.

The series from Siberut appears to be slightly darker and on the

average a trifle smaller than that from Sipora, but the differences

are too slight, in my opinion, to warrant providing it with a name.

I can not appreciate any differences between South Pagi Island speci-

mens and those from Sipora. Doctor Oberholser, in naming A. s.

halistephis^ apparently overlooked Salvadori's description of G. cris-

salis.

Graucalus s. crissalis is the darkest of all the forms thus far

described from the islands off the west coast of Sumatra, with the

possible exception of Graucalus smnatrensis kannegieteH of Nias,

of which I have seen no specimens.

VOLVOCIVORA CULMINATA CULMINATA (A. Hay)

Cehlepyris culminatus A. Hay, Madras Journ. Liter, and Sci., vol. 13, pt. 2,

1844 (1845), p. 157 (Malacca).

Lalage fimbriata culminata Chasen and Kloss, Ibis, 1926, p. 289.

Two males and one female, Siberut.

The males agree Avith a specimen of this form from the Kateman
River, E. Sumatra, in color and size. The t3^pe of Gampephaga
coiiipta Richmond and another female from Simalur Island are

darker above, the postocular stripe is broader; it is more heavily

barred below than in the single female from Siberut. The Simalur

bird evidently represents a recognizable form. A pair of Volvo-

civora finibriata from Java in the United States National Museum
are so much darker than cuhninata that I can see no utility in making
the latter a form of it. A. culminata is, however, evidently divisible

into several forms.
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Stuart Baker ^- says Campephaga is preoccupied, but I can not

find that this is so. I would, however, restrict this name to the

African species and use Volvocivora Hodgson for the Asiatic birds

usually placed in Cmnpephaga. Lalage Boie should be restricted to

Lalage nigra (Forster) and its allies.

IRENA PUELLA CRINIGERA Sharpe

Irena crlnlger Sharpe, Cat. Birds. Brit. Mus., vol. 3, 1877, p. 267 (Borneo).

OlmvGonympha cyanea megacyanea Oberholser, Jouru. Washington Acad.

Sci., vol. 7, 1917, p. 540 (Pulo Tuanku, Banjak Islands).

Irena puclla criniycra Chasen and Kloss, Ibis, 1926, p. 289.

A large series of adults and immatures from Sipora and Siberut.

The United States National Museum has a series from Pulo

Tuanku, Banjak Islands, Nias, South Pagi Island, and Tana Bala,

Batu Islands. All of these seem to belong to one form along with

the material from Sipora-Siberut. Comparing this series with one

from Borneo and Sumatra, I can detect no constant difference in

size or color. The males in the Borneo-Sumatran series, on an aver-

age, seem to have the upper and under tail coverts longer, but this is

not constant.

The wings of the males measure as follows

:

Five from Siberut, 118.5-123.

Three from Sipora, 118-122.5.

Two from South Pagi, 124.5.

One from Batu Islands, 121.5.

Two from Banjak Islands, 124-125.

One from Nias, 128.5.

Five from Borneo and Banka, 118-122.5.

The wings of the females measure as follows

:

Four from Siberut, 11S.&-122.5.

One from Sipora, 117.

One from South Pagi, 121.

One from Banjak Islands (type of mega^yanea), 119.

One from Nias, 121.

Four from Borneo and Sumatra, 115.5-120.

BRACHYPODIUS ATRICEPS CHRYSOPHORUS (Oberholser)

Microtarsus melanocephalos chrysophorus Oberholsek, Smiths. Misc. Coll.^

vol. 60, no. 7, 1912, p. 10 (South Pagi Island).

Brachypodius atnceps a triceps Chasen and Kloss, Ibis, 1926, p. 289.

Four males and four females, Siberut; three males, two females,

and one unsexed, Sipora.

The above material agrees with that in the United States National

Museum from South Pagi Island, consisting of five males and three

"o Fauna Brit. India, Birds, ed. 2, vol. 2, 1924, p. 336.
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females. The latter series differs from one from Sumatra and the

mainland in l)eing more golden on the posterior lower parts; on an

average, vieAved in series, the back is deeper, not quite so greenish

yellow. I can detect no difference in the color of the rump betAveen

Mentawi and the Sumatra-Mainland series, however. There are

individual specimens in the tAvo series that can hardly be told apart,

but on the Avhole there is a good average difference. There is an

immature specimen in the National Museum from North Pagi Island

and tAvo females from Nias Island that I would assign also to

chrysophorus.

Brachypodius melanoceflialus hypereinus (Oberholser) from

Simalur Island is a very well marked form, with a larger bill than

either atriceps or chrysopliot^s and on an average is also darker on

the chest and back.

In this species the sexes are similar but the female aA^erages slightly

smaller, has a shorter bill, and is greener not so yellowish on the

back and chest.

Three males from Sumatra (2) and Banka (1), measure: "Wing, 76-79

(77.5) ; culmen, 13.5-14 (13.8) mm.
Three males from Trong, Peninsular Siam : AA'ing, 78.5-82.5 (79.2);

culmen, 13.5-14 (13.8) mm.
Five males from South Pagi Island: Wing, 76.5-80 (77.8); culmen,

14-14.5 (14.4).

Three males from Sipora: Wing, 73.5-78.5 (75.3) ; culmen, 13.5-14 (13.8).

Four males from Siberut : Wing, 73.5-79 (75.4) ; culmen, 13.5-14 (13.8).

Ten males from Simalur: Wing, 77-82 (79.1) ; culmen, 14.5-15.5 (14.8).

MICROTARSUS MELANOLEUCOS PROXIMUS Riley

Microtarsus melanoleucos proximus Riley, Proc. Biol. Soc. Washington, vol.

40, 1927, p. 96 (Siberut Island).

Microtarsus melanoleucus Chasen and Kloss, Ibis, 1926, p. 290.

Four males and three females, Siberut.

The female in this species differs from the male in slightly smaller

size and the more brownish, less blackish tone of the plumage. Com-
paring the four males from Siberut with one male from Malacca and
two from Borneo, the first mentioned series is much deeper black,

with little or no brownish shade. The females from Siberut are

more like the males from Borneo and may only with difficulty be

distinguished. Tlie females from Borneo are more brownish than

those from Siberut and could hardly be called blackish at all. I

can detect no difference worthy of note betAveen the single male from
Malacca and those of Borneo.

Four males from Siberut measure: Wing, 82-88 (84.6) ; culmen, 14-15

(14.6) mm.
One male from Malacca and two from Borneo, measure : Wing, 84.5-

85.5 (84.8) ; culmen, 15-15.5 (15.2) mm.
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PYCNONOTUS PLUMOSUS PORPHYREUS Oberholser

Pycnonotus plimiostis porphyrcus Oberholse31, Smiths. Misc. Coll., vol. 60,

no. 7, 1912, p. 11 (North Pagi Lsland).

Pycnonotus pltimosus inornatus Chasen and Kloss, Ibis, 1926, p. 290.

Eleven males and six females, Sipora; four males and five fe-

males, Siberut.

The above material agrees with the series in the United States

National Museum from the Pagi Islands, Nias, Banjak, and Batu
Islands, Pulo Mansalar and Tapanuli Bay, West Sumatra, all of

which evidently represent one race. A series from east Sumatra,

Banka, Billiton, the Malay Peninsula islands off Singapore, and

south Tenasserim represent another race, paler below—especially

on the belly—than the one from west Sumatra. The type locality

of Pycnonotus plumosus Blyth is Singapore. Chasen and Kloss

record the irides of the Mentawi and Sumatran birds as yellow and

those ^rom the mainland as red. This agrees with Dr. W. L.

Abbott's notes on the color of the eyes for birds of the islands off

the west coast of Sumatra and Tapanuli Bay, west Sumatra, but the

birds from east Sumatra he records as crimson brown and those

from the mainland as dull red or reddish brown. There are thus

evidently two forms of the species occurring in Sumatra, one in

the east and the other in the west and the islands off the coast.

This makes the application of Bonaparte's '^ name, Pycnonotus

inornatus uncertain, until some one familiar with the forms of this

species has an opportunity to examine the type in Leyden. For the

present it is better to use a name of certain application. There

appears to be little or no difference in size between the two forms.

COPSYCHUS SAULARIS PAGIENSIS Richmond

Copsychus saularis pagiensis Richmond, Proc. Biol. Soc. Washington,

vol. 25, 1912, p. 105 (North Pagi Id.).—Chasen and Kloss, Ibis, 1926,

p. 291.

One adult male and two adult females, Sipora; one immature

female, Siberut.

The above adult male agrees with the type of C. s. 'pagiensis fairly

well. The wing in the type is a trifle shorter, but it has a longer bill

than the Sipora male ; in the latter the extreme tip of the bill is miss-

ing, but this is not enough to account for the difference. The culmen
in the type measures 23.5; in the Sipora male, 19+ . The culmen in

the two females measures 22.5, 20 mm. ; in a female from North Pagi,

22. In the immature bird from Siberut the culmen measures 22.5

and it undoubtedly belongs to this large long-billed race.

s^Consp. Gen. Av., vol. 1, 1850, p. 263 (Sumatra).
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COPSYCHUS SAULARIS subspecies

Copsychus saularis Chasen and Kloss, Ibis, 1926, p. 291.

Two iinsexed examples, Siberut.

The above two specimens are apparently females in molt, and one

is certainly a bird of the year, as it still retains some of the spotted

feathers on the side of the throat. Both have rather small bills (19

and 19.5 mm.), much smaller than the still younger female that I

have assigned to pagiensis. It is possible that there are two forms

of this thrush occurring together on Siberut, and possibly on Sipora

(the female assigned to pagiensis with the culmen 20 mm.). Should

this prove to be the case, pagiensis would be entitled to full specific

rank.

Two other races have been described from islands off the west

coast of Sumatra, namely

:

Copsychus saularis zacnecus Oberholser, Simalur Island, and

Copsychus saularis nesiarchus Oberholser, Nias Island. *

Both are small-billed forms like the present. The Simalur bird with

a culmen 21-20 mm. in the male ; 19.5 in the female. The Nias bird,

18-21 mm. The two forms are much alike and may eventually have

to be united under the older name proposed for the Simalur bird.

They were originally established on scanty and insufficient material,

consisting of two males and one female from Simalur and two males

from Nias.

KITTACINCLA MELANURA MELANURA Salvadorl

Cittocincla melanura Sai.vadori, Ann. Mus. Civ. Stor. Nat. Genov., ser. 2,

vol. 4, 1887, p. 549, pi. 8, fig. 1 (Nias Island).

Kittacincla melanura hypoliza Oberholser, Smitbs. Misc. Coll., vol. 60, no.

7, 1912, p. 13 (Simalur Island).

Kittacincla melanura opisthochra Oberhoi-ser, Smiths. Misc. Coll., vol. 60,

no. 7, 1912, p. 13 (Puio Lasia).

Kittacincla melanura pagiensis Oberholser, Smiths. Misc. Coll., vol. 76. no.

6, 1923, p. 3 (North Pagi Lsland).

Kittacincla malabariea melamira Chasen and Kloss, Ibis, 1926, p. 291.

One adult male, tAvo immature males, and one female, Sipora

;

one young male, Siberut.

The type of Kittacincla tnelanura pagiensis Oberholser, is a bird of

the year molting into the adult plumage. It is matched in size by

the immature males from Sipora and fairly well as to color. The
form was founded on the single specimen. The adidt male from

Sipora can not be distinguished in color or size from a series from

Nias ; the bill is a little longer but not enough to be significant in a

single specimen. Allowing for seasonable differences, I can not detect

any characters that will separate the Simalur and Pulo Lasia and

Pulo Babi birds from that of Nias. In other words, as far as our
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material shows, there is only one well-defined form of this type on the

islands off the west coast of Sumatra.

The various series measures as follows:

Four males, Nias: Wing, 87-96 (91); culmen, 15.5-17 (16.4).

Three males, Simalur: Wing, 90-93 (90); culmen, 16-17 (15.5).

One male, Pulo Babi : Wing, 96 ; culmen, 16.5.

One male, Sipora : Wing, 93 ; culmen, 18.

Two females, Nias: Wing, 84; culmen, 16.

Two females, Simalur: Wing, 86; culmen, 15-16 (15.5).

One female, Pulo Babi : Wing, 84 ; culmen, 16.5.

One female,'* Pulo Lasia (type) : Wing, 92; culmen, 17.

Type of K. m. paffiensis,^ wing, 84 ; culmen, 16.

ORTHOTOMUS SEPIUM CONCINNUS RUey

Orthotomus seplum concinnus Rilett, Proc. Biol. Soc. Washington, vol. 40,

1927, p. 96 (Sipora Island).

Orthotomus sepium ochromtnatns? Chasen and Kloss, Ibis, 1926, p. 292.

Eight males and six females, Sipora; three males, three females,

and five unsexed birds, Siberut.

Judging bythe few adult males from Siberut, the Sipora and Siberut

birds belong to the same form. Both series agree in being lighter,

purer gray above, with the head and throat lighter cinnamon than

Orthotomius senium ochromtnatus Oberholser, of the Pagi Islands.

Orthotomus sepium haeus Oberholser, of Nias Island, is darker and

nearer cineraceus than the Pagi Island form and need not be

considered here.

The series from the various Mentawi Islands measure as follows:

Eight males, Sipora: Wing, 43.&-50 (47.2) ; culmen, 14.5-15.5 (14.9).

Three males, Siberut: Wing, 46-51 (48.7) ; culmen, 15-15.5 (15.2).

Four males, Pagi Islands (North Pagi, 3; South Pagi, 1): Wing, 50--52

(50) ; culmen, 14.5-15.5 (15).

Six females, Sipora: Wing, 44-47.5 (45.9) ; culmen, 14-15 (14.4).

Three females, Siberut: Wing, 43-46.5 (45) ; culmen, 14.5-15 (14.8).

One female. North Pagi Island : Wing, 48.5 ; culmen, 14.

LANIUS TIGRINUS Drapiez

Lanius tigrinus Dbapiez, Diet. Class. Hist. Nat., vol. 13, 1828, p. 523 (Java).

Lanius tigrinus Chasen and Kloss, Ibis, 1926, p. 292.

A series of nine immature birds from Siberut and three from

Sipora.

The series from Siberut were taken September 18-October 2 ; those

from Sipora October 29-November 3.

The United States National Museum possesses two immature ex-

amples from Simalur Island, November 25 and December 12, and
three from Tana Bala, Batu Islands, February 6-13.

" Marked as a female, but probably a male.
"^ Marked male, but probably a female.
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CORVUS ENCA ENCA (Horsfleld)

Fregilus enca Hobsfiexd, Traus. Linn: Soc. London, vol. 13, 1821, p. 164

(Java).

Corvus enca enca Chasen and Kloss, Ibis, 1926, p. 293.

Four males and five females, Sipora ; two females, Siberut.

The above material has been compared with a male and female

from Java and I can find no difference between them. The United

States National Museum collection contains specimens of Corvus enca

compilator Richmond from Simalur and Nias and Biittikofer ^^

records Corvus macrorJiynclius from the latter island also.

DICRUROPSIS BORNEENSIS VIRmiNITENS Salvadori

Dicruropsis inridinitens Salvadori, Ann. Mus. Civ. Storia Nat. Genova, ser.

2, vol. 14, 1894, p. 593 (Sipora Island).

Dicrurus horneensis viridinitens Chasen and Kloss, Ibis, 1926, p. 293.

Six males, three females, and one unsexed bird, Siberut ; five males,

four females, and one without sex, Sipora.

A series of two males, five females, and one unsexed exampled col-

lected on South Pagi Island by Dr. W. L. Abbott, does not differ

essentially from the Siberut-Sipora series. Otherwise I have nothing

to add to Chasen and Kloss's remarks.

DICRURUS LEUCOGENIS PERIOPHTHALMICUS (Salvadori)

Buchanga periophthalmica Salxado^i, Ann. Mus. Civ. Storia Nat. Genova,

ser. 2, vol. 14, 1894, p. 594 (Si Oban, Sipora).

Dicrurus leucogenis diporus Oberholser, Smith. Misc. Coll., vol. 60, no. 7,

1912, p. 15 (North Pagi Id.).

Five males, five females, and one gkin without sex, Sipora.

This series has been compared with the type of D. I. diporus and

found to be practically identical, both as to coloration and size. The
latter was originally compared with D. I. leucogenis and D. I. stig-

matops, but not with D. I. periophthahnicus^ of which there were

probably no specimens in this country at that time.

DICRURUS LEUCOGENIS SIBERU Chasen and Kloss

Dicrurus leucogenis siheru Chasen and Kloss, Ibis, 1926, p. 294 (Siberut

Island).

Eight males and three females, Siberut.

The above series compared with D. I. periophthalmicus averages

darker above and below ; the white of the cheeks is somewhat reduced

in size ; the size is, however, hardly less.

»« Notes Leyden Mus., vol. 18, 1896, p. 189.
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ORIOLUS CUINENSIS SIPORA Chasen and Klosa

Oriolus cMnensis sipora Chasen and Kloss, Ibis, 1926, p. 294 (Sipora

Island).

Five adult males, six adult females, and one immature female,

Sipora.

The only difference I can detect between O. c richmondi of the

Pagi Islands and the present form is in the color of the wings. In

sipora the inner primaries are more extensively margined with gray-

ish or yellowish-white on the outer web and at the tip and the inner

secondaries and tertials have the yellow outer web at the tip more
extensive. These differences seem quite constant. There appears to

be little or no difference in size between the two series.

Five males from Sipora measure: Wing, 149.5-154.5 (151.4) ; culmen,

32-33.5 (32.5).

Six males from North Pagi (5) and South Pagi (1) measure: Wing,

145.5-152.5 (150.7) ; culmen, 31.5-33 (32.6).

Six females from Sipora: Wing, 146.5-152 (149) ; culmen, 31-33 (31.9).

Three females from South Pagi: Wing, 141-152 (147.7) ; culmen, 32-34.5

(32.8).

ORIOLUS CHINENSIS SIBERU Chasen and Klogs

Oriolus cMnensis siberu Chasen and Kloss, Ibis, 1926, p. 294 (Siberut

Island).

Five adult males, one immature male, four adult females, one imma-
ture female, and one without sex, Siberut.

More greenish on the back than in sifora with less extensive white

margins to the inner primaries and less yellow on the outer web of the

inner secondaries and the tertiaries. In the latter character resem-

bling Hchmondi^ but the back more greenish. There appears to be

little or no difference in size between sipora and siberu^ except the

latter on the average has a longer bill.

Five males from Siberut measure, wing, 146-156 (151.7) ; culmen, 33-34

(33.5), and four females; wing, 141.5-151 (145.4) ; culmen, 31.5-33.5

(32.4).

Oriohis cMnensis mundus of Simalur Island is a very distinct form

with no speculum in the wing and the yellow on the tertials much
reduced; the bill longer than any other Barussan Island form. It

needs no comparison with the Mentawi forms.

ORIOLUS XANTHONOTUS MENTAWI Chasen and Kloss

Oriolus xcmthonotus mentaim Chasen and Kloss, Ibis, 1926, p. 295 ( Siberut

Island).

Four adult males and one adult female, Siberut ; one adult and one

immature male, Sipora.
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The only adult female submitted is certainly darker than the main-

land bird. An adult female in the United States National Museum
from Java (the type locality of xanthonotus) has the top of the head

and nape deep mouse gray, the feathers with a rather broad central

&ooty black stripe; the mantle lemon chrome, the feathers streaked

centrally with pyrite yellow; rump lemon chrome. This is quite

different from the warbler green back of the mainland and Mentawi
bird; and the top of the head is much darker than in even the

Mentawi bird. Whether these differences would hold in a larger

series I do not know.

The single adult male from Sipora is less heavily streaked below

than the Siberut males, but I believe this is an individual difference.

One of the Siberut males has the breast and belly strongly tinged with

citron yellow.

AGROPSAR STURNINUS (Pallas)

Gracxila sturnina Pallas, Reise. Russ. Reiclis., vol. 3, 1776, p. 695 (Dauiia).

Sturnia sturnina Chasen and Kloss, Ibis, 1926, p. 295.

One immature female, Sipora, October 23.

The United States National Museum possesses an immature female

from Simalur Island, December 11.

GRACULA JAVANA BATUENSIS Finsch

Gracula 'batuensls Finsch, Notes Leyden Mus., vol. 21, 1899, p. 14 (Pulo

Tello, Batu Islands).

Gracula javana cnganensis Chasen and Kloss, Ibis, 1926, p. 295.

Four males and six females, Siberut; six males, six females, and

one unsexed, Sipora.

The United States National Museum possesses one adult male and
two adult females from North Pagi Island and three adult males

and two adult females from South Pagi Island. The series from
Siberut, Sipora, and the Pagi Islands agree in size and color and
undoubtedly represent but a single form. Comparing the Mentawi
series with one consisting of two adult males and seven adult females

from Engano Island, I find the former to be slightly larger, with

a considerably longer and heavier bill. Undoubtedly Gracula javana

enganensis is restricted to Engano Island.

Gracida rohusta of Nias is a larger bird with a much larger and
heavier bill and the line of feathers on the sides of the neck, separat-

ing the bare space below the eyes from the occipital lappets, is

broader and differently shaped from the forms grouped under
Gracida javana. In Gracula rohusta the line of feathers just re-

ferred to is broader above, while in the forms of Gracula javana it is
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narrower above, broader below, and much narrower in width. In

my opinion Gratula rohusta is a well-marked species with its own
insular subspecies.

The forms I am prepared to recognize from the islands off the

west coast of Sumatra are as follows

:

(1) Oracula rohusta rohusta Salvadori. Size large; culmen, 34r-38

(35.5), Nias Island and Pulo Babi.

(2) Gracula rohusta ophcUochlora Oberliolser. Somewhat smaller;

culmeu, 32.5-34 (33.5). Banjak Islands (Pulo Tuangku).

(3) Gracula javana miotera Oberholser. Somewhat like enganensis but
slightly larger; culmen, 28-30 (29.2;. Simalur Island.

(4) Gracula javana hatucnsis Finseh. Larger than either tniotcra or

enganeims, especially the bill; culmen, 3(>-34 (32)."' Batu Islands

and Mentawi Islands (Siberut, Sipora, North and South Pagi).

(5) Gracula javu)ia cn</a)icii.si>i Salvadori. Somewhat smaller than

batuensw the bill pronouncedly so; culmen, 25-30 (28).^*

LAMPROCORAX PANAYENSIS PACHISTORHINUS Oberholser

Lamprocorax chalyheus pachistorMnus Obebholsek, Smiths. Misc. Coll.,

vol. 60, no. 7, 1912, p. 17 (South Pagi Island).

Aplonis panai/ensis altirostris Chasen and Kloss, Ibis, 1926, p. 296.

Seven males and three females, Siberut ; two males and four

females, Sipora.

The United States National Museum possesses seven adult males

and three adult females from South Pagi Island. The birds from
Siberut, Sipora, and South Pagi Island apparently belong to one

form, but it is not the same as that from Nias Island {altirostris).

The Mentawi Island subspecies has a larger, heavier bill and is

slightly less glossy.

Tlie specimens of this species in the United States National Mu-
seum from the islands off the west coast of Sumatra fall naturally

into three recognizable forms, to which is to be added a form de-

scribed from Pulo Pinie not here represented. They are as follows:

(1) Lamprocorax panayensis altirostris.

Calornis altirostris Salvadori, Ann. Mus. Civ. Stor. Nat. Gen., ser. 2,

vol. 4, 1887, p. 553, pi. 9, fig. 1 (Nias).

Lamprocorax chalyheus rliacilnorhynchus Obekholsbir, Smiths. Misc. Coll.,

vol. 60, no. 7, 1912, p. 17 (Simalur).

Lamprocorax panayensis nesodramus Oberholsee, Jouru. Washington Acad.

Sci., vol. 16, 1926, p. 516 (Pulo Babi).

The Museum has specimens from Nias, Simalur, and Pulo Babi.

s' Twenty-nine specimens.
^ Eight specimens.

22482—29 3
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This form is slightly smaller with a smaller bill than that from

the Mentawi Islands. The birds from Nias, Simalur, and Piilo Babi

measure as follows:

Nias. Three adult males : Wing, 96-103 (99) ; tail, 62-62.5 (63.8)

;

culmen, 19. Four adult females: Wing, 97-104 (100) ; tail, 56-65.5

(60); culmen, 17-18 (17.6).

Simalur. One adult male (type of rhadinorhynchus) : Wing,

101.5; tail, 60; culmen, 17.5. One adult female: Wing, 102.5; tail,

62 : culmen, 17.5.

PuLO Babi. Two adult females: Wing, 102-104; tail, 62.5-64;

culmen, 17-18.

(2) Lmiiprocorax panayensis pacMstorhinus Oberholser.

Somewhat larger than altirosfrls, but less glossy and with a larger

bill. Apparently confined to the Mentawi Islands.

Fourteen males measure: Wing, 102-113 (106.3): tail, 62-69.5

(65) ; culmen, 18.5-21.5 (19.8) ; and ten females, wing. 100-105

(102.4) ; tail, 61-67.5 (63) ; culmen, 17.5-20.5 (19.3).

(3) Lamprocorax panayensis enganensis.

Calornis enganensis Salvadori, Ann. Mus. Civ. Storia Nat. Gen., ser. 2,

vol. 12, 1892, p. 137 (Engano).

Similar to pacMstorhinus^ but with a longer wing and tail; the

bill smaller and weaker.

Five adult males measure: Wing, 112-114 (112.7); tail, 70-77

(72.9) ; culmen, 18-19 (18.3) ; and three adult females, wing, 105.5-

114 (109.5) ; tail, 67-74.5 (70.5) ; culmen, 18.5-19 (18.7).

(4) Lamprocorax panayensis leptorrhynchus.

Aplonis panayensis leptorrhynchus Stresemann, Nov. Zool., vol. 20, 1913,

p. 377 (Pulo Pini).

Of this form the United States National Museum collection con-

tains no specimens, but from the measurements given by the de-

scriber it is as large or larger than enganensis. No length of culmen

is given, unfortunately. It must be a recognizable form, however, as

the measurements would indicate a larger bird than altirostns or

pachistorhiiws, and it could not very well be enganenms^ as the

.Mentawi form would come in between.

MOTACILLA CINEREA CASPICA (S. G. Gmelin)

Parus caspicus S. G. Gmelin, Reise d. Russlaiid, vol. 3, 1774. p. 104. pi. 20,

fig. 2 (Enzeli or En.seli, Caspian Sea).

Motacilla cinerea caspica Chasen and Kloss, Ibis, 1926, p. 296.

One male, one female, and one unsexed bird, Sipora, October 12-21.
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BUDYTES FLAVUS SIMILLIMUS (Hartcrt)

Motacilla flava smdllima Habteet, Vugel Pal. Fauna, vol. 1, pt. 3, 1905,

p. 289 (Kuiuchatka to Molucca.s, etc.) ; Nov. Zool., vol. 26, 1919, p. 167

(type from Sulu Island).

—

Chasen and Kloss, Ibis, 1926, p. 296.

One female, Sibenit, September 20; one female, Sipora, October 11.

The above two specimens are Youn<^ birds: they agree fairly well

with northern Celebes specimens in the same stage of plumage.

DENDRONANTHUS INDICUS (Gmelin)

Motacilla indica Gmelin, Syst. Nat., vol. 1, pt. 2, 1789, p. 962 (India).

Dendronanthus iudicus Chasen and Kloss, Ibis, 1926, p. 297.

One male and two females, Siberut, -September 12-15 ; two males

and five females* Sipora, October 22-November 2.

The United States National Museum possesses specimens from •

Simalur Island, October 25-November 30 ; Nias Island, February 20-

March 25 ; Tana Bala, Batu Islands, February 5 and 6.

CHALCOSTETHA CALCOSTETHA PAGICOLA Oberholser

Chalcostctha calcostetha pagicola Oberholser, Smith.s. Mis. Coll., vol. 60.

.10. 7. 1912, p. 17 (North Pagi Island).

ChaJcostetha calcostetha calcostetha Chasen and Kloss, Ibis, 1926, p. 297

(Sipora).

Chalcostetha calcostetha siberu Chasen and Kloss, Ibis, 1926, p. 297

(Siberut).

Five males and four females, Sipora ; one male and two females,

Siberut.

The tAvo females from Siberut are paler than those from Sipora.

but a female from North Pagi Island exactly matches them. There

is no difference in size. I am inclined to think the deeper color of

the Sipora females is due to the fresher condition of the plumage.

They were collected in middle or late October, while the Siberut

females were collected in middle or late September. One female in.

the Sipora series, collected October 21, is somewhat worn and is

.nlmost, if not quite, as pale as Siberut females. Specimens from

Nias and the Batu Islands do not appear to differ from those from

the Pagi Islands. If any form is to be named, it would be that

from Sipora; but this would divide the habitat of pagicola, so I do

not believe it advisable to provide a name for it on the material at

hand.

Specimens from Simalur Island are larger than fo-gicola^ especially

the bills. It has been named Chalcostetha calcostetha heliomarpta

Oberholser.^**

From the islands off the west coast of Sumatra there are two
recognizable forms, judging from the material before me, as follows

:

^Journ. Washington Acad. Sci., vol. 13, 1923, p. 229.
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(1) Chalcostetha calcostetha heliomarpta Oberholser. Simalur

Islaivl.

(2) Chalcostetha calcostetha par/icola Oberholser. Nias Island;

Piilo Pinie, Batu Islands; Mentawi Islands (Siberut, Sipom, North

and South Pagi Islands).

AETHOPYGA SIPARAJA PHOTINA Oberholser

Aethopyga siparaja photina OBEitHOL;!;Ei5, Siuiths. Misc. Coll., vol. 60, no. 7,

1912, p. 18 (North Pagi Island).

Aethopyga siparaja siparaja Chasen and Kloss, Ibis, 1926, p. 297 (Sipora

Island).

Aethopyga siparaja siheru Chasen and Kloss, Ibis, 1926, p. 298 (Siberut

Island). *

Fifteen males and 14 females, Sipora; 4 males, Siberut.

This race is darker on the average than A. s. siparaja of Sumatra.

Three out of the four males from Siberut have the feathers of the

rump washed with red, giving an orange effect to this region, but ^o

has one of the males from Sipora and the type of photina \q identical.

I do not see, under the circumstances, any other alternative than to

merge siheru with photina.

After studying and measuring the specimens of this species from

Sumatra and the various islands off the west coa^t of Sumatra, I

would reduce the recognizable forms from this region to three, as

follows

:

(1) Aethopyga siparaja siparaja (Raffles).

Certhia siparaja Raffles, Trans. Linn. Soc. London, vol. 13, 1820, p. 299

(West Sumatra).

Aethopyrja siparaja tinoptila Oberholser, Smiths. Misc. Coll., vol. 60, no.

7, 1912, p. 17 (Pulo Siumat, near Simalur Island).

Aethopyga siparaja meJanetra Oberholser, Smiths. Misc. Coll., vol. 60, no. 7,

1912, p. IS (Pulo Lasia).

Aethopyga siparaja heliophiletica Oberholser, Journ. Washington Acad.

Sci., vol. 13, 1923, p. 231 (Pulo Bangkaru, Banjak Islands).

Range.—Sumatra, the Malay Peninsula,*" Simalur Island, Pulo

Lasia, and the Banjak Islands.

(2) Aethopj/gasiparajaniasensis'H.AiiTERT,OrmthMonsitsh., vol. 6,

1898, p. 92 (Nias Island).

A series of seven males are lighter red above than A. s. siparaja.

Range.—Confined to Nias Island, so far as known.

(3) Aethopyga siparaja photina Obekholser, as given above.

Range.—Mentawi Islands (Siberut, Sipora. North Pagi, and South
Pagi )

.

'"The range of this form on the mainland is uncertain and the bird there may prove
not to be this form at all.
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Allowing for the inequality of the various series, there does not

appear to be any appreciable difference in size among the races.

LEPTOCOMA BRASILIANA HYPOLAMPIS (Oberholaer)

Cinnyris brasiliana hypolampia Obehholseb, Smiths. Misc. Coll., vol. 60, no. 7,

1912, p. 19 (South Pagi Island).

Leptocoma drasiliana brasiliana Chasbn and Kloss, Ibis, 1926, p. 298.

Four males and one female, Sipora; one male and three females,

Siberut.

There does not seem to be any constant difference between speci-

mens from the two above islands or from the Pagi Islands. Two
males from Java and two males from Singapore have noticeably

smaller bills. I am prepared to recognize three forms from the

islands off the west coast of Sumatra as follows

:

(1) LeptocoTna hrasiliana rwecyTwrKyncha (Oberholser).

Similar to L. h. hrasiliana but bill much larger. Culmen 16-15.

Simalur Island.

(2) Leptocoma hrasiliana oenopa (Oberholser).

Similar to L. h. mecynorhyncha but bill smaller, though larger

than in L. b. hrasiliana, culmen, 14-15.5.

Nias Island.

(3) Leptocoma hrasiliana hypolampis (Oberholser).

Top of the head more coppery, less golden, and the rump with

less violet wash than in L. h. oenopa; there is no difference in size.

A poorly marked form hardly worthy of recognition. Mentawi
Islands (Siberut, Sipora, North and South Pagi).

ANTHREPTES MALACENSIS NASAEUS Oberholser

Anthreptes nialaceusis nasaeus Obbbholseb, Smiths, Misc. Coll., vol. 60, no.

7, 1912, p. 20 (Sikakap Strait, Pagi Ids.).

Anthreptes malacensis malacensis Chasen and Kloss, Ibis, 1926, p. 299.

Nine adult males, four immature males, and four females, Siberut;

one adult male, one immature male, and one female, Sipora.

The above material agrees in size and color with the small typical

series from the Pagi Islands. The Mentawi Islands form on the

average has a longer and heavier bill, and the iridescent purple

edges to the feathers of the mantle are more pronounced than in

Anthreptes malacensis malacensis.
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According to the material in the United States National Museum,
three forms can be recognized from the islands off the west coast of

Sumatra, as follows:

(1) Anthreptes malacensis pelloptilus Oberholser.

Bill larger and heavier than 7nalacensis\ the iridescent purple of

the mantle more pronounced. Three males have the culmen, 18.5-19

(18.8). Simalur Island.

(2) Anthreptes malacensis pollostus Oberholser.

Hardly different from fnalacensis; appears to have less iridescent

purple on the mantle. Not a well-marked form. Culmen, 16-17.5

(16.8), Nias Island.

(3) Anthi'eptes malacensis nasaeus Oberholser.

More iridescent purple on the mantle than in inalacensis or

pollostus \ bill slightly larger and heavier. Culmen, 17-18.5 (17.7).

Mentawi Islands (Siberut, Sipora, North and South Pagi).

ARACHNOTHERA LONGIROSTRA LONGIROSTRA (Latham)

Certhia Iwigirostra Latham, Ind. Orn., vol. 1, 1790, p. 299 (Bengal, Sylhet).

Arachnothera longirostra exochra OsEaiHOLSER, Smiths. Misc. Coll., vol. 60,

no. 7, 1912, p. 19 (South Pagi Island).

Arachnothera longirostra hypochra Obebholseb, Smiths. Misc. Coll., vol. 60,

no. 7, 1912, p. 19 (North Pagi Island).

Arachnothera longirostra Chasen and Kloss, Ibis, 1926, p. 299.

Five males, four females, and one unsexed bird, Siberut ; ten males,

three females, and one without sex, Sipora.

There seems to be little or no difference in size between the series

from Siberut and Sipora and that from North and South Pagi

Islands, and the difference in color, if any, is negligible. A smjill

series from the mainland, north of Singapore, and two males from

east Sumatra seem to agree in size and color with the series from the

Mentawi Islands. A few specimens from near . Singapore average

smaller and represent a different form. It has been named Arachno-

thera I. heliocrita Oberholser.*^

Three specimens from Pulo Bankaru, Banjak Islands, have longer

bills, especially the type. It has been named Arachnothera longiros-

tra zarhina Oberholser.'*^

Two specimens from Nias Island are paler than any I have ex-

amined and the bills are longer than the average, but not quite as

" Journ. Washington Acad. Sci., vol. 13, 1923, p. 227
« Smiths. Misc. Coll., vol. 60, no. 7. 1912, p. 19.
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long: as the type of zarhina. It has been named Arachnothera I.

niasensis van Oort.^^

There is quite a sexual difference in size, the females having consid-

erably shorter wings and bills, and it is probable that abnormally

small birds marked as males may be wrongly sexed.

Seven males (including type of antelia) from Tenasserim and Trong,

measure: Wing, 67.5-70 (68.6) ; eulmen, 37-41 (38.1).

Two males, (including type of melancluma) from east Sumatra measure:

Wing, 70-71.5 (70.7) ; eulmen, 39-39.5 (39.2). <

Five males from Siberut: Wing, 67.5-72.5 (68.9) ; eulmen, 37-41 (39.4).

Ten males from Sipora: Wing, 65-71.5 (68.6) ; eulmen, 35-40 (38.1).

Three males from North Pagi (including type of hypochra) : Wing,

67.5-70 (68.5) ; eulmen, 38-40 (39).

Four males from South Pagi (including type of exochra) : Wing, 66-70

(6S.5) : eulmen, 37.5-39.5 (38.4).

Three males from near Singapore (including type of heliocrita) : Wing,

63-69 (66.8) ; eulmen, 33.5-35.5 (34.7).

Two males, Nias (one marked "female?", but from the measurements is

a male) : Wing, 68.5-69 (68.7) ; eulmen, 4(K-42 (41).

Two males, Pulo Bangkaru, Banjak Islands (including type of zarhina) :

Wi-g, 6S-71 (69.5) ; eulmen, 38.5-44.5 (41.5).

A peculiar circumstance about the above averages (with one or two

exceptions) is their remarkable uniformity.

ARACHNOTHERA CHRYSOGENYS ISOPEGA Oberholser

Arachnothera chrysogenys isopega Oberholsee, Smiths. Misc. Coll., vol. 60,

no. 7, 1912, p. 20 (Pagi Islands).

Arachnothera chrysogenys Chasen and Kloss, Ibis, 1926, p. 299.

One male, Sipora.

The above specimen is molting. It agrees fairly well with the tj^je

of isopega, which has a longer wing than any measured from the rest

of the range of the species represented in the United States National

Museum. The wing in the type of isopega measures 96 ; that of the

Sipora specimen, 87, but the latter would have possessed a longer

wing had the molt been completed. 'A female from South Pagi

Island also seems to have a longer wing than true chrysogenys. I

have only examined the three specimens from the Mentawi Islands.

Three male specimens from Tapanuli Ba3% west Sumatra, the

original series of Arachnothera chrysogenys copha Oberholser, are

more yellowish above and below and have slightly shorter wings than

isopega.

A male and female from Nias Island in the United States National

Museum represents the original material of Arachnothera chrysogenys

pleoxantha Oberholser.** The type (the female) is more yellowish

^3 Notes Loyden Mus., vol. 32, no. 4, 1910, p. 195.
*' Smiths. Misc. C.^11., vol. 60, no. 7, 1912. p. 20.
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above and below than copha. but the male is considerably orayer,

less yelloAvish below. Both are rather small and will haA'e to depend

upon size for recognition until additional specimens have been

exajuined.

A series of two males and four females from east Sumatra that

Doctor Oberholser regards as typical of A. c. chrysogenys are more

yellowish above and below than the west Sumatrau bird, copJia. and

somewhat smaller. I have not examined Javan specimens which

.Stuart Baker says is the t3q:>ical chrysogenys.

ArachnotJiera chrysogenys astilpim Oberholser *^ and Arachiiothera

rhi'nsogeriys intensifava Stuart Baker*'' were both described from

Tenasserim and are probabl}'^ synonymous; the former name should

be used for this form, being the older.

DICAEUM CRUENTATUM BATUENSE Richmond

Dlcaeum sumatraniim hafuense Richmond, Proc. Biol. Soc. Washington,

vol. 25, 1912, p. 104 (Pnlo Pinie. Batu Islands).

Dlcaeum cruentatiwi l>attie}ise Chasen and Kr.oss, Ibis, 1926, p. 300.

Five males and one female, Sipora.

The above series agrees with the type of 'batv£nse. The United

States National Museum possesses an immature male of apparently

the same form, from South Pagi Island. The chin and throat are

neutral gray, with a few scattered white feathers coming in on the

chin; the upper parts dark grayish olive, the crown, mantle, and
rump with a few black scarlet tipped feathers appearing; other-

wise it is like the adult. Already the white band down the center of

the lower parts has progressed further forward than in D. c.

suniatranum.

An adult male, collected by Dr. W. L. Abbott on Nias Island

(180,07-1), apparently of D. c. sumatramirm, has a somewhat larger

bill than D. c. hatuense and the throat, chin, and foreneck are neutral

gray. In hatuense there is a rather broad band of ivory white

extending to and including th^ chin.

The five males measure: Wing, 44.5-49 (45.8) ; culmen, 9-10 (9.8). The
type of batuense measures : Wing, 45.5 ; culmen, 10. The Nias specimen
of suniatranum: Wing. 48.5 ; culmen, 10.5.

DICAEUM TRIGONOSTIGMUM PAGENSE Oberholser

Dlcaeum triyonostlgmum pagcnse Oberholser, Journ. Washington Acad.

Sci.. vol. 16, 1926, p. 520 (South Pagi Id.).

Dlcaeum triyouostigma Chasen and Klo.ss, Ibis, 1926, p. 300.

Seven adult males, two immature males, and three females, Siberut;

seven adult males and eight females, Sipora.

*6 Journ. Washington Acad. Sci., vol. 13, 1923, p. 227.

^"Bull. Brit. Oin. Club, vol. 46, 1925, p. 14.
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The above series and specimens from South Pagi Island appear to

be identical.

The Nias Island form has been named D. t. lyprum by Oberholser.*^

AVith it I would place a male from Pulo Pinie, Batu Islands, which

appears to have a somewhat lighter throat.

Simaliir Island specimens are larger than those from Nias or the

Mentawi Islands and the female is quite different from that of any

other form examined. It is darker, and grayer above with very little

olive green wash and the rump is only crossed by a narrow band of

yellowish citrine; below it is grayer, the breast with only a narrow
band of barium yellow down the center. It has been named Dicaeimi

iririonostigtna antioprochmi Oberholser.*" Dicaeuni trigonostigma

melcmthe Oberholser from Pulo Lasia was evidently founded upon a

single male. It agrees with Simalur Island specimens in size; in

color it is slightly darker above and on the throat. The differences

are so very slight that in my opinion it should be merged with the

Simalur form.

Summarizing, I am prepared to recognize three subspecies from the

west Sumatra islands as follows

:

. t

(1) Dicaeuni trigonostigmum pagense Oberbolser. Mentawi Islands

(Siberut, Sipora, South Pagi).

(2) Dicaeum trigonostigmum lyprum Oberholser. Nias Island and Pulo
Pinie, Batu Islands.

(3) Dicaeum trigonostigmum antioproctuni Oberholser. Simalur Island

and Pulo Lasia.

Outside of the Simalur Island form, which is characterized like so

many of the races from this island by superior size, the other two
subspecies are not strikingly different in color or size from D. t.

tr'igonostiginmih of the mainland, and if it were not for their insular

habitat would hardly be worthy of recognition. The only differences

between the mainland form and those from the islands being the

somewhat darker upper parts and the more yellow, less orange wash
on the rump of the latter.

Check list of Mentawi birds

Family TRERONIDAE

1. Treron curvirostra smicra Oberholser
2. Dendrophassa vernans mesochloa Ober-

holser
3. Muscadivores aeneus vicinus Riley
4. Myristicivora bicolor bicolor (Scopoli)

*' Smiths. Misc. Coll., vol. 60, no. 7, 1912, p. 21.

Siberut

X

X
X

Sipora
North
Pagi

South Pagi
Islands

X
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Check list of Mentawi birds—Continued
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Check list of Mentawi birds—Continued
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Check list of Mentawi birds—Continued

VOL 75

Siberut Sipora
North
Pagi

South
Pagi

Family PITTIDAE

55. Pitta mohtccensis moluccensis (P. L. S.

Miiller)

Family HIRUNDINIDAE

56. Hirundo rustica gutturalis Scopoli.

Family MUSCICAPIDAE

57. Arizelomyia latirostris latirostris (Raffles)

58. Muscitrea grisola vandepolli (Finsch)
59. Hypothymis azurea leucophila Ober-

holser
60. Culicicapa ceylonensis amphiala Ober-

holser

Family CAMPEPHAGIDAE

61. Graucalus sumatrensis crissalis Salva-
dori

62. Volvocivora culminata culminata (A.

Hay)

Family IRENIDAE

63 . Irena puella crinigera Sharpe

Family PYCNONOTIDAE

64. Brachypodius atriceps chrysophorus
(Oberholser)

65. Microtarsus melanoleucos proximus Riley.
66. Pycnonotus plumosus poTphyreus Ober-

holser

Family TURDIDAE

67. Copsychus saularis pagiensis Richmond.
68. Copsychus saularis subspecies?
69. Kittacincla melanura Salvadori

Family SYLVIIDAE

70. Orthotomus sepium ochrommatus Ober-
holser

71. Orthotomus septum concinnus Riley

Family LANIIDAE

72. Lanius tigrinus Drapiez

Family CORVIDAE

73. Corvus enca enca (Horsfield)..

X

X
X

X

X

X

X

X

X
X
X

X

X

X

X

X

X

X

X

X

X

x'

X

X

X

X

X

x'

X

X

X

X
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74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Family DICRURIDAE

Dicruropsis borneensis viridinitens Sal-

vadori
Dicrunis leucogenis periophthalmicus

(Salvadori)
Dicrurus leucogenis siberu Chasen and

Kloss

Family ORIOLIDAE

Oriolus chinensis sipora Chasen and
Kloss

Oriolus chinensis siberu Chasen and
Kloss

Oriolus chinensis richmondi Oberholser..

Oriolus xanthonoius mentnwi Chasen and
Kloss

Family STURNIDAE

Agropsar siurninus (Pallas)

Family GRACULIDAE.

Gracula javana batnensis Finsch.

Lamprocorax panayensis pachistorhinus

Oberholser

Family MOTACILLIDAE

Motacilla cinerea caspica (S. G. Gmelin).
Budytes flavus simillimus (Hartert)

Dendronanthus indicus (Gmelin)

Family NECTARINIIDAE

Chalcostetha calcostetha pagicola Ober-
holser

Aethopyga siparaja photina Oberholser..
Cyrtostoinus ornatus subspecies*^ ?

Leptocoma brasiliana hypolampis (Ober-
holser)

Anthreptes malacensis nasaeus Ober-
holser

Arachnothera longirostra longirostra (La-
tham)

Arachnothera chrysogenys isopega Ober-
holser

Family DICAEIDAE

Dicaeum cruentatum batuense Richmond
Dicaeum trigonostigmum pagense Ober-

holser

Siberut

X

X

X

X

X

X

X

X

Sipora

X

X

X

X

X

X

X

X

X

X

X

North
Pagi

X

South

X

X

X

X

X

X

X

Pagi
Islands

X

" Chasen and Kloss, Ibis, 1926, p. 305, report this for the Pagi Islands under the name Leptocoma jugular is

ornata. It can hardly be ornata (type locality Java), however. Doctor Abbott did not obtain it in the
Pagi Islands

o





A GENERIC REVISION OF THE FOSSORIAL WASPS OF
THE TRIBES STIZINI AND BEMBICINI, WITH NOTES
AND DESCRIPTIONS OF NEW SPECIES

By John Bernard Parker
Professor of Biology, CathoUc University of America

INTRODUCTION

The wasps comprising the subfamily, Bembicinae, as that sub-

family is herein understood, have always been regarded by authori-

ties on the Hymenoptera as forming two well-defined groups, the

tribes Stizini and Bemhieini of the present paper, but the taxonomic

position assigned to the two groups within the family or super-

family (Sphecidae or Sphecoidea) by the various authorities has not

been uniform. Some, as for example, Ashmead, who, in his scheme

of classification, attached great importance to the number of tibial

spurs on the second leg, separated these two groups widely; but

others, as Cresson, Fox, Kohl, and Rohwer, have considered them
closely related and as forming subdivisions of a larger group, al-

though these authorities differ from one another as to the rank these

subdi;visions should be given. In accepting the subfamily referred

to above I am following the classification adopted by J. H. Com-
stock in his work, An Introduction to Entomology, published in

1924.

The genus Sphecius, which was long included in the tribe, Stizini,

does not belong there, as Rohwer has pointed out.^ Consequently

that genus is not considered in this revision.

In a preceding paper,^ in which I undertook the revision of the

BeTTibicini for North America north of Mexico, it was shown that

within that region this tribe is represented by the following genera

:

Bemhix Fabricius, Microhemhex Patton, Bicyrtes Latreille {=Be7n-
hidxda Burmeister), Steniolia Say, Stictia Illiger, and Stictiella

Parker. Wasps included in the last two genera, Stictia and Stictiella,

had up to the time of the publication of that paper been included in

the genus Monedula as that genus was understood by Handlirsch,

• Proc. U. S. Nat. Mus., vol. 50, 1921, p. 403.
» Idem, vol. 52, 1917, pp. 1-155.

No. 2776.—Proceedings U. S. National Museum, Vol. 75, Art. 5

22764—29 1 1
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Kohl, and others. In that paper I pointed out, as Fox had done be-

fore me, that the generic name Manedula as applied to wasps must

be dropped because of its preoccupation in another field, and that

its place in Hymenoptera should be filled by the generic term Stictia

Illiger. Vespa slgnata Linnaeus was at that time designated as the

type of the genus Stictia.

I am fully aware of the difficulties that result from the breaking up
of an old and long-established genus, such as the genus Monedula^

into a number of new genera. But when an old genus, as is true in
i

this case, embraces groups of species that possess characters rendering
|

them just as distinct from one another as these groups are individ-

ually distinct from other long-recognized genera in the tribe, there

is nothing left to do but to give these gi'oups generic rank if our

treatment of the tribe is to be at all consistent. That the genus

Monedula,, as undersood by Handlirsch and others, was made up of

such groups was pointed out in my previous paper. One of these

groups is embraced in the genus Stictia Illiger, typified by Vespa
signata Linnaeus, and to a second group the name Stictiella was
given with Monedula foronosa Cresson designated as the type. For a

third group Burmeister's subgeneric term Hemidula was proposed

with Monedula sinffularis Taschenberg as the type of this genus.

Among tlie remaining described species not included in the three

genera named above, I distinguish four additional groups represented

by the following species: Monedula vvZpina Handlirsch, Monedula
chilensis Eschscholz. Monedula gravida Handlirsch, and Monedula
viagnifica Perty, each of which species is made the type of a new
genus. To this list of new genera I have added another based upon
a new species described in this paper under the name Selman
angv^tus.

Inasmuch as I have not seen a specimen of Monedula singulnris i

Taschenberg and find myself unable to determine from the available
\

descriptions of this species just what generic characters it exhibits,

it is possible that one of the new genera proposed herein may prove

to be a synonym of Hemidula Burmeister. But from data furnished

me by Dr. H. Bischoff, who at my request kindly examined a female

of this species in the museum at Berlin, I learn that the mandibles are

edentate, a character possessed in this tribe only by members of the

genus Mic7'obembex, to which genus Monedula singularis certainly

does not belong. The uncertainty attached to the taxonomic position

of this species will doubtless remain until representatives of both

sexes of the species shall have been obtained.

In making this generic revisi(m of the Bemticlni I have studied

with some care the various characters that have been regarded as of

generic value in this tribe. Of these I have found the make-up of

the maxillary and labial palpi of less value than that generally
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assigned to this feature. My examination of these structures in the

several genera was not extensive enough to warrant the drawing of

broad conclusions, but it was carried far enough to show that in tlie

genus Bembh', in which the typical numbers are four segments for

(he maxillary and two for the labial palpus, the variation in the

number of segments in the palpi of some species is such as to lessen

the value of these structures for generic purposes. Variation in

vepect to the number of segments in the palpi was also found in sc»me

species of Steniolla and Microhemhex, but the number of individuals

examined in each genus was too small to warrant any other state-

ment than that variation does occur. In those genera in which the

typical number of segments for the maxillar^^ palpus is six and for

the labial four, I did not find variation in the limited number of

individuals examined. Since these numbers, however, are regarded

as indicating primitive conditions, this lack of variation is readily

explained. It was this search for variation in the mouth parts that

led to the discovery that the number of segments in the palpi of

Monedula chUensis Eschscholz is five for the maxillary and three

for the labial instead of six and four as had heretofore been supposed.

Since in this tribe (Bembieini) the ocelli are much distorted or

are reduced to cicatrices. I have found the anterior ocellus providing

one of the most reliable characters on which to separate tlie tribe into

genera. Although I have found within a genus some A-ariation with

regard to the extent to which the reduction or distortion of the

anterior ocellus has been carried, I have found no variation in the

form which that reduction shows or to w'hich the reduction is tending.

Another character in which I have found little or no variation within

a genus is the pattern of the spatha of the male genitalia. With the

exception of Thernpon and Tiichostictia, in which genera the spatha

It almost identical in form, each of the other genera has its own
peculiar form of the spatha. I have refrained from using this

character in my keys for distinguishing the genera since there is no
corresponding character in the female, but for all that, it is a char-

acter that must be taken into consideration. In addition to the char-

acters cited above, I have made use of the pubescence of the eyes, the

form of the dorsal border of the clypeus, and of certain differences

m the venation of the wings.

In the accompanying table I have attempted to show my concep-

tion of the relationship existing among the several genera included

in this revision. I have not, however, included in the table the

genus He7nidida, for the simple reason that I have had no opportu-
nity to study a single specimen of Monedula singularis Taschenberg.

'J'he difficulty met in an attempt to show exact relationships among
genera by a linear arrangement becomes apparent at once. If. as

is generally conceded, the presence of unimpaired ocelli labial palpi
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of four segments and maxillary palpi of six segments, and three

spines on the eighth sternite of the male indicate primitive condi-

tions in this group, then the first three genera included in the table

certainly belong together and are more closely related to one another

than to any other of the genera considered. The other genera have

become specialized along one or more of the three lines indicated

above, and by selecting one of these three lines of specialization on

which to base the main divisions we get a different grouping of

the genera from that which would have been obtained had we

selected either of the other two. It is my opinion that by making

the variation in the form and extent of the reduction of the anterior

ocellus the main point of departure the relationship existing among
the several genera can best be brought out when a simple linear

arrangement is employed. I have used such an arrangement in

the table submitted.
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With each genus of the tribe Benibicini I am presenting a key to

the species of the genus, including in the key only such species as I

have had an opportunity to study from mounted specimens. In a

great many cases I have had only one specimen of a species from

which to derive characters to be used in separating that species from

other species of the genus included in the key. Any key so con-

structed must of necessity prove faulty, since color characters, on

which we are so often forced to rely in separating species, often

vary widely within the species, and since, in the case of some species,

even structural differences are not constant. Defects arising out of

these difficulties will be found most abundant in the key to the species

of the genus Bemhix, wherein I have disregarded geographical dis-

tribution on the theory that if two wasps belong to different species

there should be some way of distinguishing one from the other aside

from their geographical origin. I am fully aware of the imperfec-

tions in these keys, but I am submitting them as the best I could devise

from the material available. I, therefore, ask of those who may
attempt to make use of them a full measure of their generous sym-

pathy, and to those who may find them intolerably bad I shall look

with expectancy for a speedy publication of something better.

To the following institutions and to those connected with them

having charge of their collections of Bembicine wasps I desire to

acknowledge my indebtedness for the loan of material and for sug-

gestions and assistance in the preparation of this paper: The Cali-

fornia Academy of Sciences, Carnegie Museum in Pittsburgh, Cor-

nell University, Massachusetts Agricultural College, Academy of

Natural Sciences of Philadelphia, Zoologisches Museum der Uni-

versitat. Berlin, American Museum of Natural History, Kansas
University, and the United States National Museum.
Throughout the studies connected with the preparation of this

manuscript I have ]'eceived helpful suggestions from Mr. S. A.
Rohwer. of the Bureau of Entomology, United States Department
of Agriculture, an'd wish to express my gratitude to him. I also

wish to give credit to Miss Eleanor T. Armstrong, of the same bu-
reau, for the preparation of most of the illustrations which are

included in the manuscript.

DESCRIPTION OF SPECIES

Hymenoptera belonging to the two tribes, Stizini and Benibicini,

which seem to me to form a subfamily, Bembicinae,^ may be dis-

tinguished from all other members of the order by the following

3 This agrees with the arrangement proposed by Rohwer, Bull. 22, Conn. Geol. Nat. Hist.
Surv. (1016), 1917, p. 601, except that it excludes the genus SpJieciiis and reduces the
;;roup from family to subfamily rank.
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combination of characters : Lateral expansion of the pronotum form-

ing on each side a well differentiated, rounded lobe (tubercle) which

does not touch the tegula; posterior metatarsus not dilated; no

plumose hairs present; maxillae normal, or if elongate, then the

ocelli are more or less reduced or distorted; hind wing always with

an anal lobe that is short and lacks an auxiliary vein; abdomen
sessile, with the male having seven and the female six exposed seg-

ments and the last sternite of the female not turned dorsally around

the sting ; three closed cubital cells, of which the second receives both

recurrent veins; basal vein removed from the stigma by two or more
times the distance from the apex of the radial cell to the apex of the

"^ing; stigma small, not wider than the costal cell; neither epicnemia

nor episternal suture present ; labrum exserted and often rostriform

;

mandibles without an external notch. Although the members of this

subfamily are thus definitely distinguished from other hymenopterous

forms by possessing in common the characters given above, never-

theless the two tribes may be distinguished from one another by
characters that are equally definite. These are set forth below.

KEY TO THE TRIBES OF BHMBICINAE

1. Ocelli normal ; dorso-ventral length of the labrum always less than its greatest

width ; tibia of second leg provided with two apical spurs ; submediellan cell

extending beyond the junction of the mediella and cubitella veins Stizini.

Ocelli distorted or completely reduced to cicatrices ; dorso-ventral length of the

labrum equal to or greater than its greatest width ; tibia of second leg pro-

vided with only one spur ; submediellan cell not extending beyond the junc-

tion of the mediella and cubitella veins Bemblcini.

Tribe STIZINI

Handlirsch in his Monographie der mit Nysson und Bembex ver-

wandten Grabwespen, part 6, published in 1892, considered Bei7hbici-

nus Costa and Stizoides Guerin as synonyms of Stiztis Latreille, and
Fox in his Proposed Classification of the Fossorial Hymenoptera of

North America took the same position as Handlirsch. Kohl also

considered these two genera synonyms of Stizus Latreille. After a

careful study, however, of all available material, which included rep-

resentatives of all these genera, I am convinced that the characters

on which Bemhicin'u-s and Stizoides were based are of generic impor-

tance and I have accordingly given both names generic rank.

Of the two tribes, the Stizini appear to be the more primitive and

therefore the less specialized group. In this tribe the ocelli are

normal and the labrum has what may be regarded as the normal

form; that is, its greatest width exceeds its dorso-ventral length.

The tibia of the mesothoracic leg is provided with two spurs and the

submediellan cell extends beyond the junction of the mediella and

cubitella veins.
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KEY TO THE GENBHA OF STIZINI

1. Posterior surface of propodeum concave, its posterior-lateral angles promi-

nently compressed and wedge-shaped ; second cubital cell petiolate ; second

abscissa of the cubitella lacking Bembicinns.

Posterior surface of propodeum flat or convex, its posterior-lateral angles

rounded; second cubital cell not petiolate (rarely subpetiolate) ; second

abscissa of both radiella and cubitella present 2.

2. Inner eye-margins approximately parallel ; mandibles dentate ; second abscissa

of the radiella at its origin strongly bent forward toward the costal border

of the wing; scutellum of the female usually with a small median deprcB-

sion Stizus.

Inner eye-margins convergent at the clypeus ; mandibles edentate ; second

abscissa of the radiella approximately straight; scutellum of the female

without a median depression Stizoides.

Genus BEMBICINUS Costa

Figures 3, 4

Benibicinus Costa, Fauna del Regno di Napoli, vol. 4, 1859.

—

Patton, Bull. U. S.

Geol. Surv., vol. 5, 1879, p. 345.

—

Cbesson, Synopsis, 1887, Supp. vol. Trans,

Amer. Ent. Sec, p. 115.

Stizus Handlibscii (part), Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol.

101, 1892, p. 26.—Fox (part), Proc. Acad. Nat. Sci. Phila., 1894, p. 304.—

Kohl (part), Ann, des. K. K. Naturhist. Hofmus., vol. 11, 1896, p. 421.—

Dalla Toere (part). Cat. Hym., vol. 8, 1897, p. 519.

Genotype.—Vespa tride'ns Fabricius, designated by Patton, 1879.

Members of this genus can readily be distinguished from those of

the other two genera of the tribe by the character of the posterior

surface of the propodeum. This is distinctly concave and its lat-

eral angles are compressed and more or less prominently wedge-

shaped. In this respect members of this genus resemble those of

the genus Bicyrtes Lepeletier, but in this latter genus the ocelli are

completely reduced to cicatrices.

Head broad as thorax; eyes strongly convergent at the clypeus;

width of labrum approximately double its dorso-ventral length;

posterior margin of tenth flagellar segment of the male prolonged

into a slightly curved, slender process; posterior surface of the

propodeum concave, its posterior-lateral angles compressed and more
or less wedgelike; second cubital cell usually petiolate but in some
cases the first and second cubital cross veins simply join at their

union with the radial or even join the radial separately; mediellan

cell subtends only one short vein, which is the second abscissa of

the radiella; the first abscissa of the discoidella is much shorter than
the width of the submediellan cell ; eighth sternite of the male ends

in three spines.
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Genus STIZUS Latreille

Figures 1. 2

Stlzu-i Latreille, Hist. Nat., vol. 3, 1802, p. 344.—IIandlirsch, Sitz. Akad.

Wissensch. Wien, Math. -Nat. CI., vol. 101, 181)2, p. 26.—Fox, Proc. Acad.

Nat. Sci. Phila., 1S5>5, p. 266.—Kohl, Ann. K. K. Naturhlst. Ilofmus.,

vol. 11. 1896, p. 421.—Dalla Tobre, Cat. Hymn., vol. 8, 1897, p. 519.

Mega^zus Patton, Bull. U. S. Geol. Surv., vol. 5, 1879, p. 344.—Cre.sson,

Synopsis, 1887, Snpp. vol. Trans. Anier. Ent. Soc, pp. 115 and 278.

Genotype.—Bemhex ruficomis Fabricius, designated by Latreille

in 1810.'

In this genus the inner eye-margins are approximately parallel,

whereas in the other genera of the tribe the inner eye-margins are

more or less strongly convergent at the clypeus. The posterior-

lateral angles of the propodeum are rounded and the mandibles are

dentate.

Head narrower than thorax; frons broad; inner eye-margins ap-

proximately parallel ; width of labrum greater than its dorso-ventral

length; mandibles dentate; flagellar segments of the rnale without

processes; scutellum of the female with a more or less prominent

medial depression (absent on some species)
;

posterior surface of

propodeum flat, its posterior-lateral angles rounded ; first cubital cell

twice the length of the radial cell; points of union of the first and

second cubital cross veins with the radial vein always distinctly sep-

arated; mediellan cell subtending two short veins, the anterior of

which (second abscissa of the radiella) is strongly curved forward at

its origin; first abscissa of the discoidella is long, very much longer

than the width of the submediellan cell ; eighth stemite of the male

ends in three spines.

STIZUS OCCIDENTALIS. new species

Figure 29

Type (male).—Black; labrum; clypeus; mandibles except tips;

lower part of frons, except pair of black spots at junction of clypeus;

pair of triangular spots below anterior ocellus; scape below; broad

inner orbits; broad fascia on pronotum; tubercles; narrow line lead-

ing down from tubercles; conspicuous spot anterior to tubercles;

tegulae; narrow lateral line on scutum above tegula; conspicuous

interrupted fasciae on tergites, smallest on tergite one; fasciae on

sternites 2-6 very much narrowed and interrupted medially; legs,

except basal part of coxae
;
yellow. There is but little black upon the

abdomen, this color being almost wholly replaced by ferruginous of

varying degrees of intensity.
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The first three or four segments of the flagellmn and the terra inal

1 are for the most part ferruginous. The segments of the flagel-

lum gradually increase in diameter from the first to the eleventh;

the twelfth is conical, scarcely curved, and roundly pointed. The
radial cell is distinctly infimiated, the remainder of the wing very

slightly so, particularly in the mid-region.

Allotype (female).—The allotype resembles very closely the type

in the general pattern of the maculations but the yellow and ferru-

ginous are much more extensively developed. With the exception

of a pair of spots above the base of the antennae the entire frons up
to the level of the anterior ocellus is yellow. The prothorax is

yellow and ferruginous ; there is a yellow fascia on the scutellum and

also one on the metanotum. On the scutum there is a pair of ob-

scure ferruginous discal stripes and on the metapleura a small yel-

low spot and two ferruginous spots. The dorsum of the propodeum
bears an obscure ferruginous curved fascia ; the antennae are lighter

than those of the type, the flagellum being ferruginous below

throughout its length. As in the case of the type the radial cell

is infumated but elsewhere the infumation of the front wing is less

pronounced than in the case of the wing of the type.

The clypeus of this species is distinctly six-sided and is twice as

wide as long dorso-ventrally. The frons is wider on the allotype

than on the type and the inner eye-margins on both are approxi-

mately parallel. The head (except the eyes), the thorax, the pro-

podeum, and the first segment of the abdomen are covered with

thickly set, moderately long, white pubescence, which is better de-

veloped on the allotype than on the type. The scutellum of the

allotype bears an evident medial pit studded with short white

pubescence.

Length 20 mm. Described from two specimens, a male from San
Diego County, Calif., collect-ed by Mr. Coquillett, and a female from
Florence, Ariz.

Type (male).—Cat. No. 40847. U.S.N.M. Allotype in the col-

lection of the Academy of Natural Sciences of Philadelphia.

Genus STIZOIDES Guerin

Figures 5, 6

Stizoides Gxjerin, Incon. du Rejrne Anim., 1844, p. 438.

mizm Patton, Bull. U. S. Gecl. Surv., vol. 5, 1879, p. 346.—Ceesson, Synopsis,

1887, Supp. vol. Trans. Amer. Ent. Soc, pp. 115 and 278.—Handlirsoh
(part), Sitz Akad. Wissensch. Wien, Math.-Nat. 01., vol. 101, 1892, p. 26.—
Fox (part). Proc. Acad. Nat. Sci. Phila.. 1895, p. 266.—Kohl (part), Ann.
des K. K. Naturhist. Hofmus., vol. 11, 1896, p. 421.—Dau.a Toree (part),

Cat. Hym., vol. 8, 1897, p. 519.

Genotype.—Larra fasciata Fabricius {Stizus calopteryx Hand-
lirsch), by present designation.
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1

In this genus the mandibles are edentate, a character not present

in either of the other genera of the tribe. The inner eye-margins

are convergent at the clypeus and the posterior-lateral angles of the

propodeum are rounded.

Head broad as thorax; inner eye-margins distinctly convergent at

the clypeus; labrum rather strongly arched, its dorso-ventral length

about equal to its width; mandibles edentate; posterior surface of

propodeum flat, posterior-lateral angles rounded; radial cell shorter

than the first cubital cell, which is less than one and one-half times

as long as the radial; second cubital cell not petiolate, but the first

and second cubital cross veins may have a common point of union

with the radial ; second abscissa of both radiella and cubitella present

and approximately parallel; first abscissa of discoidella longer than

the width of the mediellan cell ; tenth flagellar segment of male with

conspicuous process ; eighth sternite of male ending in three spines.

Tribe BEMBICINI

With the exception of the genus Beiiibix^ which is world wide in

distribution, members of this tribe are confined to the Western Hemi-
sphere. The ocelli are either completely reduced to cicatrices or are

to a greater or less degree distorted. In some species the ocelli are

still provided with more or less well-formed lenses, but whether

these lenses are functional is a matter of conjecture. The labrum is

well developed; its dorso-ventral length always exceeds its greatest

width, and in some species its length is several times its width at the

base. The tibia of the mesothoracic leg is provided with only a single

spur. The submediellan cell does not extend beyond the junction

of the mediella and cubitella veins.

KEY TO THE GENERA OF BEMBICINI

1. Maxillae unusually long, reaching the posterior coxae when at rest and in-

capable of being concealed behind the labrum ; maxillary palpus composed
of three segments; labial composed of one Steniolia,

Maxillae when at rest concealed behind the labrum, or if elongated never
reaching the posterior coxae; maxillary and labial palpi otherwise (in

all genera except Microbembex) 2,

2. Anterior ocellus (or cicatrice) placed in a pit, the borders of which are dis-

tinctly elevated Stictiella.

Anterior ocellus (or cicatrice) not placed in a pit 3.

3. Posterior surface of propodeum (median segment) concave, its posterior-

lateral angles prolonged, compressed, and wedgelike (in one species the
posterior-lateral angles are rounded) Bicyrtes.

Posterior surface of propodeum (median segment) flat or convex; posterior-

lateral angles rounded 4.

4. Mandibles edentate 5.

Mandibles dentate (in some species teeth on inner margin of mandible may
be vestigial) 6.
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5. Auterior border of radial cell confluent with anterior border of wiug ; maxil-

lary palpus composed of six segments, labial of four Hemidula.

Anterior border of radial cell at distal end not confluent with anterior border

of >ving ; maxillary palpus and labial palpus otherwise Mlcrobembex.

6. Eyes hairy Trichostictia.

Eyes naked 7.

7. Maxillary palpus composed of six segments, labial composed of four 8.

Maxillary palpus and labial palpus otherwise 10.

8. Anterior ocellus reduced to a cicatrice, circular in form but less than a com-

plete circle in extents Stictia.

Anterior ocellus reduced to a cicatrice, linear in form, transverse in position,

arcuate in shape Rubrica.

Anterior ocellus not completely reduced to a cicatrice ; a true lens present,

though more or less distorted 9.

9. Nervulus postfurcal by a distance equal to or greater than its own length

;

origin of discoidella distad of the junction of the nervella and cubitella.

Editha.

Nervulus postfurcal by a distance less than its own length; origin of dis-

coidella at the junction of the nervella and cubitella Selman.

10. Anterior ocellus not completely reduced to a cicatrice ; maxillary palpus com-

posed of five segments, labial composed of three Therapon.

Anterior ocellus completely reduced to a transverse, linear cicatrice; maxil-

lary and labial palpi not composed of five and three segments, respectively.

Bembiz.

THERAPON, new genus

Figures 19, 20

Monedtila Handlibsch and Authors (part).

Genotype.—Stictia chilensis Eschscholz.

The species on which the genus Therapon is based differs from all

other species formerly included in the genus Monedula in that the

maxillary palpus is composed of five segments and the labial of

three. No other species in the entire subfamily have the palpi thus

developed. In many respects Therapon cJiilen^is resembles species of

the genus Trichostictia : it has the maculations of the abdomen of the

same color and the same general pattern; the pubescence of the

thorax is similar ; the ocelli are provided with lenses ; and the spines

on the middle coxae and the spatha of the genitalia of the male are

also quite similar. It differs from the species of that genus, how-
ever, not only in the character of the maxillary and labial palpi, but

also in the fact that the eyes of chilensis are not hairy and the clypeus

is not produced upward between the antennae.

Head somewhat narrower than the thorax; eyes naked; vertex

lower than the level of the top of the eyes ; inner eye-margins slightly

divergent at the clypeus ; anterior ocellus with lens present, elliptical

in form, transversely placed, and situated on a slight elevation ; cly-

peus moderately arched, median apical area very little flattened.
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carinate on median line at base but not markedly depressed on either

side the midline at base; mandibles dentate; proboscis long, not

wholly concealed when folded behind the labrum; maxillary palpus

composed of five segments, labial of three
;
propodeum narrower than

the thorax, its posterior-lateral angles narrowed and reduced ; middle

coxa of male provided with a relatively long, curved tooth; middle

femur of male below at apical end provided with stout, flat tooth;

second and sixth sternites of male plain ; eighth sternite of male ends

in short, stout, curved spine; seventh tergite of male unusually broad,

bearing short, stout, lateral spines, the medial portion deeply and

roundly emarginate; spatha of male genitalia as in Figure 77; vena-

tion of wings similar to that found in the genus Stictia.

THERAPON CHILENSIS (Eschscholz)

Figures 19, 20, 76-79

Stictia chitensis Eschscholz, Xaturw. Abh. Dorpat., vol. 1, 1823 (Entomojn'aph.

1822), p. 150.

Monedula d'OrMgnii Bubmeister, Bol. Acad. Nac. Cordova, vol. 1, 1874, p. 116.

MorieduUi clvilen»is Handltbsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. <'I.,

vol. 99, 1890, p. 132.—Dalla Torbe, Cat. Hym., vol. 8, 1897, p. 497.

I have examined five males and three females of this species, of

which Handlirsch in his monograph has given an excellent detailed

description. The middle tibia of the male has the anterior apical

border drawn out into a short spinelike process such as sometimes is

found on species of Beiribix. Three specimens from Chile, one female

and two males, of which one is unusually small, have the dorsum of

the thorax and propodeum, except for very small spots above the base

of the wings, wholly black and the maculations on the sides of the

thorax and propodeum greatly reduced or lacking. The remaining

specimens, two males and two females from Argentina and one male

from Chile, all have conspicuous lateral spots on the scutellum and

well developed maculations on the sides of the thorax and propodeum..

The pubescence on the thorax* and propodeum is long, dense, and
white but on the abdomen it is almost lacking. The seventh tergite

of the male in this species is relatively broader than in any other

species known at present. The lateral spines of this tergite are short

and stout and the apex of the median part is strongly and roundly

emarginate.
SPECIMKNS ES.\MINF.D

Aegentina: Bahia Blanca.

Chile: Santiago (1923, Father C. Jo.«:eph) ; (E. C. Reed).

The species has been reported also from Peru, Patagonia, and La
Plata.
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TRICHOSTICTIA, new genus

Figures 11, 12

Monedula Handlibscii and Autuobs (part).

Genotype.—Monedula vulpiria Handlirsch.

Wasps belonging to this genus have the eyes hairy. Of all the

wasps formerly included in the genus Monedula none save those

assigned to this genus possess this character. In addition to this

they are also distinguished by the shape of the dorsal border of the

clypeus, which on the medial line is produced upward to a point

above tlie level of the lower border of the insertion of the antennae

(fig. 11).

Head scarcely as wide as the thorax; vertex at midline slightly

below the level of the top of the eyes ; eyes hairy, their inner margins

straight but divergent at the clypeus ; anterior ocellus with lens pres-

ent, in form somewhat elliptical, transversely placed, and situated

on a distinct, rounded elevation; mandibles dentate; clypeus moder-

ately arched, carinate on midline dorsally, median ventral area

slightly flattened, and dorsal margin at midline produced upward

between the antennae to a point above the level of the lower margin

of their insertion ; maxillary palpus composed of six segments, labial

of four; propodeum narrower than the thorax, its posterior lateral

angles less prominent than in allied genera; middle coxa of male

with prominent, posterior, curved tooth; second and sixth sternites

of male plain ; eighth sternite of male ends in a single, curved spine

;

seventh tergite of male bears lateral spines and the apex of the

median part is rounded, not emarginate ; spatha of male genitalia as

in Figure 70.

KEY TO SPECIES OV TEICHOSTICTIA

1. Males (visible segments in abdomen 7; antenna composed of 13 segments) 2.

Females (visible segments in abdomen 6; antenna composed of 12

segments) 4.

2. Scape above wholly ferruginous; discal spots on tergites 4r-6 usually (not

always) united on midline guttata.

Scape black above ; discal spots on tergites 4-6 always separated on mid-

line 3.

3. Black on flagellum present to a greater or less degree on all segments
;
pubes-

cence on thorax and propodeum white vulpina.

Black on flagellum limited to apical half; pubescence on thorax and propo-

deum decidedly brownish brunneri.

4. Scape above wholly ferruginous ; scutellum bearing a complete fascia-guttata.

Scape black above ; scutellum bearing only lateral spots 5.

5. Black on flagellum present in greater or less degree on all segments ;
pu-

bescence on dorsum of propodeum white vulpina.

Black on flagellum limited to apical half: pubescence on dorsum of pro-

podeum long and decidedly brown brunneri.
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TRICHOSTICTIA GUTTATA (Taschcnberg)

Figure 70

Monedul<i guttata Taschenbeeo, Zeitschr, f. d. ges. Naturw., vol. 36, 1870, p. 23.

Monedula (Eemidula) guttata Bitrmeister, Bol. Ac:xfl. Nac. Cordova, vol. 1,

1874, p. 120.

Monedula guttata Handursch, Sitz. Akad. wis-seusch. Wlen, Math.-Nat. CI.,

vol. 99, 1890, p. 136.—Daula Toree, Cat. Hym., vol. 8, 1897, p. 498.

I have examined four specimens of this species, two males and two

females, all from Argentina, South America. Two of these, a male

and a female, determined by Kohl, agree quite closely with Hand-
lirsch's description of the species. Of the other two specimens that

I have referred to this species, the male has the fascia on the scutel-

lum interrupted at the midline and also has the discal spots on

tergites 4 and 5 separated from one another as well as from the

lateral spots on these same tergites. On the female the discal spots

on tergite 4 are separated as on the male. On both male and female

the maculations on the sternites consist of rather widely separated

lateral spots and the sixth sternite of the female is wholly black.

SPECIMENS EXAMINED

Argentina: Mendoza (H. Rolle, Berlin W. Det Kohl).

Handlirsch reports this species also from Montevideo, Uruguay.

TRICHOSTICTIA VIJLPINA (Handlirsch)

Figures 11, 12, 69

Monedula vulpina Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

vol. 99, 1890, p. 138.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 501.

Of this species I examined two males and two females, all from
Chile. The species resembles the preceding but is not quite so slender

and the maculations on the thorax are less extensive. The macula-

tions on the sternites are almost pure white and the pubescence on
the propodeum is long, dense, and white, characters that serve to

distinguish this species from the other two belonging to the genus.

SPECIMENS EXAMINED

Chile: Santiago (December, 1922, A. Faz) ; Southern part (M. J. Rivera).

Handlirsch reports this species also from Peru.

TRICHOSTICTIA BRUNNERI, new species

Type (male).—Black: labrum; mandibles, except tips; clypeus,

except small pair of discal spots and narrow border on baso-lateral

margins; spot between antennae; scape and first two segments of

flagellum below; narrow vertical stripe below anterior ocellus;

broad anterior orbits deflected inward above anterior ocellus;
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posterior orbits, broad below, narrow above; posterior border of

pronotum extended around posterior border of tubercle; spot on

side of prothorax ; short lateral line above base of wings on scutum

;

narrow transverse, rectangular, lateral spots on scutellum; narrow

interrupted fascia on posterior border of metanotum; small spot on

side of propodeum ; spot on metapleura ; spot on mesopleura ; lateral

and discal spots completely separated on tergite one; discal spots

separated from one another but united to lateral spots on tergites

2-5 ; four distinct spots on tergite 6 ; apical part of tergite 7 ; fasciae

on sternites 2-5 broad laterally and almost interrupted by a deep

anterior, median efnargination ; fascia on sternite 6 broad in the

middle but narrowed laterally; femora in part; tibiae and tarsi

wholly; yellow. The color of the maculations on the abdomen,

labrum, clypeus, and scape is a very pale creamy yellow, while that

on the thorax and legs is a much richer shade of yellow.

The basal half of the flagellum is ferruginous and none of the

segments shows any special modifications. The apical part of the

middle femur is dentate below. The median part of the sevenfh

tergite is narrow and rounded at the apex while the lateral spines

are short, rounded, and sharply pointed.

Allotype (female).—The allotype, with respect to the macula-

tions, so closely resembles the type that a separate description is

unnecessary. It differs from the type, however, in not having black

discal spots on the clypeus; in having the black baso-lateral borders

much reduced; in having the sides of the thorax and propodeum
somewhat more extensively maculated; in having a pair of yellow

spots on the posterior surface of the propodeum; in having the

discal and lateral spots separated from one another on all the

tergites except the fourth ; and in having the coxae maculated. The
sixth sternite has its apical portion wholly yellow.

The wings of this species are almost hyaline. The pubescence on
thorax and propodeum is unusualh' dense, relatively long, and of

a decidedly browmish color. There is some variation among the

paratypes. On none of them do we find a pair of black spots on

the clypeus. On one male the lateral and discal spots are separate

on tergites 1-3, and on two of the females the lateral and discal

spots are separate on all the tergites. The baso-lateral black border

on the clypeus varies in extent but is never lacking. The extent

of the maculations on the side of the thorax and propodeum varies

on the different individuals.

This species is very closely related to vulpina (Handlirsch). from

which it can be readily distinguished (1) by the maculations of the

abdomen, which are practically white in vulpina and are creamy
yellow in hrimneH; (2) by the pubescence on the propodeum. which

is decidedly white in vulpina and decidedly brownish in hrunneri^
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and (3) by the color of the basal half of the flagellum, which in

both sexes of vvlpina is predominantly black while in hrunne?^ it is

wholly or predominantly ferruginous.

Length 18-20 mm. Described from three males and five females.

The males, including the type, and one of the females bear the simple

label " Peru." Four of the females, including the allotype, bear

the label "Arequipa, Peru, October 30, '98.''

Type.—Male, Cat. No. 40848, U.S.N.M.

EDITHA, new genus

Figures 25, 26

Monedula Handlirsch and Authors (part).

Genotype.—Monedid^ magni-flca Perty.

This genus is very closely allied to the genus Sticfia, from which

it differs, however, in having the ocelli provided with well-formed

lenses, in having the middle of the vertex not depressed but on a

level with the top of the eye, in having the inner margins of the

eyes strongly divergent at the clypeus, in having the temples broad,

and in having the nervulus vein distinctly postfureal.

Head narrower than thorax; eyes naked; ocelli provided with

lenses; anterior ocellus circular in form but scarcely more than a

semicircle in extent ; inner eye margins strongly divergent at clypeus

;

vertex not depressed, middle part on a level with the top of the eyes

;

frons below anterior ocellus and dorsal part of clypeus distinctly

carinate on median line; clypeus on either side the median carina

somewhat depressed, ventral area more or less flattened; maxillary

palpus composed of six segments, labial of four; nervulus joins the

discoideus distinctly distad of the origin of the basal vein; middle

coxa of male with short tooth; prominent groove and stout tooth

on posterior, apical border of middle femur of male ; seventh tergite

of male with short, stout, lateral spines, and with median part short,

broad, and truncate; eighth sternite of male ends in a single stout,

curved spine; second and sixth sternites of male may or may not

show distinct modifications or processes.

KEY TO SPECIES OF EDITHA

1. Males (abdomen with 7 visible segments; antenna with 13) 2.

Females (abdomen with 6 visible segments; antenna with 12) 4.

2. Sixth sternite provided with a transverse row of spines 3.

Sixth sternite devoid of spines magnifica.

3. Maculations on tergites consisting of fasciae on first and second tergites.

adonis.

Maculations on tergites consisting of lateral spots on tergites l-4__fTiscipennis.

22764—29 2
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4. ataculations on tergites only lateral spots fuscipennis.

Maculations on turgites consisting of fasciae 5.

5. Fasciae limited to first and second tergites 6.

Fasciae present on tergites 2-5 pulcherrima.

6. Large, length 35 mm. or more ; ventral and dorsal areas of clypeus separated

by a well-defined transverse ridge magniflca.

Smaller, length 25 mm. ; ventral and dorsal areas of clypeus ill defined

;

transverse ridge almost lacking adonis.

EDITHA MAGNIFICA (Perty)

Figures 25, 26, 75

Monedula ina'jnifica VEmr, Delectus Animal, Art. 144, pi. 28. fig. 3, 1834.—

Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 99, 1890,

p. 122.—Dai.la Torbh, Cat. Hyin., vol. 8. 1897, p. 498.

This handsome wasp, measuring from 35 to 45 mm. in length, is

the largest species known among the bembicids. Its color is intense

velvety black, with yellow markings on the head, broad yellow fasciae

on first and second tergites, and yellow lateral spots on the second

sternite. The temples in this species are very broad and yellow in

color.

SPECIMENS EXAMINED

Brazil: Chapada (March).

EDITHA ADONIS (Handlirsch)

Monedula adonis Handliksch. Sitz. Akad. Wis-sensch. Wien, Math.-Nat. CI., vol.

99, 1890, p. 130 ; vol. 104. 1895, p. 969.—Daixa Toere, Cat. Hym., vol. 8, 1897,

p. 496.

Monedula stridulans Strand, Zool. Jahrb. Abt. Syst. Geoi. and Biol., p. 147.

A careful study of Strand's description of M. str'idulmis and a

comparison of this description with Handlirsch's description of M.

adonis convinces me that the two descriptions deal with one and the

same species. In color this species so closely resembles magnifica that

it appears to be only a smaller form of that species. The male of

this species, however, differs from the male of magniflca in having the

sixth sternite provided with a row of spines closely applied to the

ventral surface of the sternite. The female is distinguished from the

female of magnifca by its smaller size and by the lack of a transverse

ridge .separating the dorsal and ventral areas of the clypeus.

SPECIMENS EXAMINED

Brazil: Chapada (March).

Paraguay: A.suncion, Villa Morra (January 7, 1906, J. D. Auisits, Det. Strand).

Handlir.sch reports this species also from Ipanema. Brazil.

!
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EDITHA FUSCIFENNIS (Lepeletier)

Monedula fuscipenrm Lespexettier, Hist. Nat. Ins. Hym., vol. 3, 1845. p. 286.

—

Handliesch. Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 99, 1890. p.

128,—Daixa Torre, Cat. Hym., vol. 8, 1897, p. 497.

I have before me two males that were received by the United States

National Museum in an exchange and were determined by Kohl as

males of this species.

Handlirsch, in his discussion of this species, writes that he had

only females before him and that Lepeletier and Dahlbom likewise

examined only females. A comparison of these two males with

Handlirsch's description of the species convinces me that Kohl's

determination is correct. In this species the temples and the divivsion

of the clypeus into dorsal and ventral areas are by no means so

jirominent as in the case of magniflca. The middle femur at the

apical end below bears the characteristic groove and tooth. The

second sternite is plain and the sixth bears a transverse row of spine

similar to those on the male of adonis. Segments 6-12 of the flagella

below are somewhat excavated or modified ; 6 bears an evident spine

below; 8 and 9 each bears a smaller spine; and 9, 10, and 11 each at

the apical end below bears on the anterior border a number of spine-

like hairs. The spine on the eighth sternite of the male is distinctly

spear-shaped. The wings are heavily and uniformly infumated.

Of the two specimens one is without a locality label and the other

bears the label " Brasilia, Esperito Santo."

Handlirsch reports the species from Ipanema and San Paola,

Brazil.

^
EDITHA PULCHEERIMA, new species

T^/pe (female).—Black: labrum; clypeus, except fine line at base;

base of mandibles ; lower part of frons ; broad anterior orbits ; scape

below; posterior orbits, narrowed above; large lateral spot on pro-

thorax; broad fascia on pronotum, including the tubercles; pair of

discal lines on scutum ; spot on tegula ; scutellum ; metanotum ; broad

fascia on dorsum of propodeum narrowly interrupted on median line

;

lateral angles of propodeum broadly; small spot on metapleura; broad

vertical line and small spot on mesopleura ; first tergite, except a pair

of longitudinal elliptical discal marks and a median anterior notch

between them; broad fasciae on tergites 2-5 bisinuate on anterior

margin, those on 2 and 3 each narrowed at the midline by a V-shaped

notch; pair of triangular spots on sixth tergite; lateral spots on

:^ternites 2-4; spot on anterior coxa; femora in part; tibiae, except

posterior surfaces ; anterior border of anterior tarsus ; anterior border

of middle tarsus to a less degree ; apical segment of posterior tarsus

in part; yello\D.

Length about 27 mm.
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The flagellum is black, with the tip of the apical segment reddish,

the segments increasing in diameter outward to the tenth, thence

slightly decreasing to the apex. The wings are hyaline. The

pubescence is short and inconspicuous. The apical tergite bears a

median carina and is closely and finely punctate, the punctures be-

coming coarser toward the apex, where a slight tendency to rugosity

becomes evident. The sixth sternite is finely punctulate with widely

separated coarser punctures scattered over the surface.

Described from a single female from Santa Isabel, Rio Negro,

Uruguay, collected by J. D. Haseman.

T'y^^.—Female, in the Carnegie Museum, Pittsburgh, Pa.

SELMAN, new genus

Figures 17, 18

Genotype.—Selman angmtus. new species.

The characters that distinguish this genus from the genus Stictia^

to which it is closely related, are the following: ocelli functional (at

least not reduced to cicatrices) ; middle of vertex elevated instead of

being depressed; body slender instead of stout and robust.

Head wide as thorax ; eyes naked ; ocelli provided with true lenses

(not reduced to cicatrices) ; anterior ocellus circular in shape, but

only slightly greater than a semicircle in extent ; middle of vertex on

a level with the top of the eyes; inner eye-margins parallel; slight

but evident carina on lower part of frons and base of clypeus;

middle part of the clypeus to near the base slightly flattened ; maxil-

lary palpus composed of six segments, labial of four; wings narrow

and relatively short, about double the width of the thorax ; venation

of wings similar to that in the genus Stietia: body slender; male

generic characters, if any. unknown.

SELMAN ANGUSTUS. new species

Figures 17, 18

Type (female),—Black: clypeus, except pair of transverse basal

spots; labrum; mandibles, except tips; lower part of frons; scape;

basal segments of flagellum below; broad anterior orbits shortened

above ; narrow posterior orbits broad below ; tubercles continuous

with broad spot on sides of prothorax and with broad fascia on pos-

terior border of pronotum ; lateral lines and pair of large, longitudi-

nal, pear-shaped spots on scutum ; fascia on anterior border of scutel-

lum; narrow fascia on metanotum; arcuate fascia on propodeum
extended in a pair of points on its posterior surface; posterior lat-

eral angles and sides of propodeum; metapleura and mesopleura

almost wholly; fasciae on tergites 1-5 interrupted at dorsal midline

I



AKT. 5 GENERIC REVISION OF THE FOSSORL\L WASPS—PARKER 21

and broader laterally than at midline ; fascia on tergite 1 very broad

laterally; continuous fascia on sixth tergite broad at midline and

narrow laterally ; continuous fasciae on sternites 2-5, broad laterally

and narrow medially ; legs, except line above on all femora and tibiae

and spot below on all trochanters and proximal ends of all femora

;

yellow.

The flagellum, except the first and second segments, is more or less

reddish below ; above it is darker suffused with reddish basally. The
distal end of the apical segment is distinctly reddish. The flagel-

lum of the paratype shows but little of this reddish color except on

the apical segment. The wings are hyaline, narrow, and relatively

short. The pubescence is sparse and short, in fact, almost lacking.

The discal marks on the scutum and the lower part of the maculation

of the mesopleura show a tendency to the reddish color seen on the

flagellum. The male of the species is unknown.

Length, 18 mm. Described from two specimens (including the

type) from Chapada, Brazil.

Type and paratype.—In the Carnegie Museum in Pittsburgh, Pa.

Genus STICTIA lUiger

Figures 23, 24

Vespa Linnaeus, Systema Naturae, ed. 10, vol. 1, 1758, p. 574 (part).

Bemhyx FABRicros, Syst. Eiit., 1775, p. 361.

Benibex Fabeicius, Mant. Ins., vol. 1, 1787, p. 285.

—

Dahlbom, Hym. Eur., vol. 1,

1845, p. 486.

Monedula Latreiixb, Hist. Nat. Ins., vol. 3, 1802, p. 343.

—

Dahlbom, Hym. Eur..

vol. 1, 1845, p. 492.—BuKMEiSTER, Bol. Acad. Cordova, vol. 1, 1873, p. 110.—

Handliksch, Sitz. Akad. Wi.ssensch. \Vieu. Math.-Nat. CI., vol. 99, 1890, p.

77.—Kohl, Ann. des K. K. Naturhist, Hofnius., vol. 11, 1896, p. 439.—Dalla
Torre, Cat. Hym., vol. 8, 1897, p. 496.

Stictia Illiger, Fauna Etrusca (Rossi), ed. 2, vol. 2, 1807, p. 131.—Fox. lint.

News, 1901, p. 269.—Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 15.

Genotype.—Stiotia signata Linnaeus, designated by Parker in

1917.

Wasps belonging to this genus have the ocelli completely obliter-

ated. The anterior cicatrice is circular in form but less than a com-

plete circle in extent and is not placed in a pit or upon a distinct

prominence or elevation. The middle of the vertex is depressed, is

distinctly lower than the level of the top of the eyes, whose inner

margins are somewhat divergent at the clypeus. The male has at the

apical end of the posterior border of the middle femur a distinct

notch and stout tooth. The sixth sternite of the male bears a con-

spicuous median area and the seventh tergite bears lateral spines and
its median part is emarginate at the apex.
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Head almost as wide as thorax; eyes large, their inner margins

slightly divergent at clypeus and the facets near the inner border

somewhat larger than those near the outer border; ocelli reduced

completely to cicatrices, flat, not placed in a pit or on an elevation,

circular in form but only slightly great<?r than a semicircle in extent;

mandibles dentate ; maxillary palpus composed of six segments, labial

of four: clypeus but moderately arched and not distinctly divided

into a dorsal and ventral area by a transverse ridge, a short carina

at dorsal midline continuous with median carina of frons; median

part of vertex depressed, distinctly below the level of the top of the

eyes ; lateral angles of propodeum somewhat prominent but rounded,

not wedge shaped; seventh tergite of male with prominent lateral

spines, the median part emarginate at apex; sixth sternite of male

with median area slightly raised and grandular in appearance ; eighth

sternite of male terminating in a stout curved spine ; spatha of male

genitalia as in Figure 72; venation of wings as in Figure 24.

KEY TO SPECIES OF STICTIA

1. Males (abdomen with 7 visible segments, antenna composed of 13 seg-

ments) 2.

Females (abdomen composed of 6 visible segments, antenna composed of

12 segments) 16.

2. Maculations on tergites confined to lateral spots 3.

Maculation on tergites in the form of fasciae, either more or less widely

interrupted or broken into lateral and discal spots, or some broken into

spots and others simply interrupted 6.

3. Scutellum, metauotum, and dorsum of propodeum with broad, conspicuous

fasciae : remainder of thorax and propodeum entirely black trifasciata.

Thorax and propodeum not as above 4.

4. Lateral spine on seventh tergite truncate and its apical surface concave.

heros.

Lateral spine on seventh tergite not as above 5.

5. Metauotum with narrow fascia continuous or interrupted ; anterior meta-

tarsus bearing eight spines medea.

Metauotum black ; anterior metatarsus bearing seven spines antiopa.

6. Maculation of first tergite consisting of two fasciae united laterally and in-

terrupted medially, thus forming a pair of U-shaped marks; no fasciae

broken into lateral and discal spots signata.

Maculation of first tergite other^vise: or if as above, then on one or more
tergites tlie fascia is broken into lateral and discal spots 7.

7. Fasciae on tergites not broken into lateral and discal spots. (Rarely fascia

on third tergite may be broken, in which case the fasciae on the ster-

nites are continuous) 8.

Fasciae on some tergites or on all broken into lateral and discal spots__-9.
8. Scutum without discal lines; fasciae on sternites 2-5 continuous—decorata.

Scutum with prominent pair of discal lines; sternites 2-5 with only lateral

.spots dives.
9. Fasciae on first and second tergites prominent; fascia on third broken

Into four spots ; tergites 4 and 5 black or with small lateral spots ; thorax
and propodeum black Carolina.

Combination of maculations as given above not present 10.
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10. Scutum with prominent puir of discal niarlis 11-

Scutum without discal marks 14.

11. Side of thorax and propodeum sparingly maculated: tarsi almost wholly

black 1^

Side of thorax and propodeum profusely maculated ; tarsi (except in some

cases apical segment in part) yellow 1^5.

12. Posterior apical angle of lateral spine on seventh tergite rounded; fascia

on second tergite not broken into four spots mexicana.

Posterior apical angle of lateral spine on seventh tergite pointed ; fascia on

second tergite broken into four spots pantherina.

13. Lateral spine of seventh tergite almost squarely truncate, not pointed at

apex; anterior metatarsus with seven spines sombrana.

Lateral spine of seventh tergite very obliquely truncate, pointed ^at apex;

anterior metatarsus with six spines maculata.

14. Fasciae on scutellum and metanotum continuous or broken 15.

Scutellum and metanotum not maculated (rarely small lateral spots on

scutellum) punctata.

15. Fasciae on tergites 1-4 broken into discal and lateral spots lineata.

Fasciae on tergites 2 and 4 not broken into lateral and discal spots.

mexicana.

16. Maculations on tergites consisting of broad continuous fasciae infracta.

Masculations on tergites not continuous fasciae 17.

17. Masculations on tergites consisting of only widely separated lateral spots_18.

Masculations on tergites consisting of fasciae, either simply interrupted or

some or all broken into lateral and discal spots 20.

IS. Fasciae on metanotum and propodeum, continuous or interrupted—medea.,

Metanotum and propodeum without fasciae '. 19.

19. Maculations on tergites creamy white ; scutellum with fine and coarse punc-

. tures intermingled; wings lightly infumated heros.

Maculations on tergites yellowish ; scutellum uniformly and finely punc-

tured with some coarse punctures scattered about : wings rather heavily
'

infumated antiopa.

20. Scutum without discal marks 21.

Scutum with discal marks 27.

21. All fasciae on tergites 1-4 broken into lateral and discal spots 22.

Not all fasciae on tergites 1-4 broken into lateral and discal spots 23.

22. Fasciae on .scutellum and metanotum lineata.

Fasciae absent on scutellum and metanotum punctata.

23. Scutellum and metanotum each with fascia, continuous or interrupted—24.

Scutellum with only very small, round lateral spots ; metanotum immaculate.

Carolina.

24. Fasciae on tergites 1-3 broken into lateral and discal spots ; evident tooth

on tenth segment of flagellura mexicana.

[ Not all fasciae on tergites 1-3 broken into lateral and di.scal spots : no

tooth on flagellum 25.

25. Tubercles maculated ; broad curved fascia on dorsum of propodeum 26.

Tubercles black ; fascia on propodeum lacking carbonaria.

26. Me.sopleura, metapleura, and side of propodeum without maculations.

arcuata.

Mesopleura, metapleura, and side of propodeum with prominent maculations.

proserplna.

27. First tergite with U-shaped lateral marks; no fascia on tergites broken into

lateral and discal spots; apex of sixth tergite maculated signata.

Combination of maculations as given above not present 28.
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28. Fasciae on tergites simply interrupted (rarely broken on third tergite into

lateral and discal spots) : 29.

Some or all of the fasciae on tergites broken into lateral and discal spots__30.

29. Sixth tergite with evident median carina extending the length of the ter-

gite ;
posterior tibiae black with silvery pubescence; labrum yellow.

vivida.

Median carina on sixth tergite reduced or wanting ;
posterior tibiae marked

with yellow ; labrum with median black stripe _ dives.

30. Posterior tarsi almost wholly yellow : mesopleura wholly yellow 31.

Posterior tarsi almost wholly black; mesopleura not wholly yellow, only

maculated pantherina.

31. Scutellum lacking pubescence, very finely punctured with a few scattered

larger punctures ; labrum yellow ; discal stripes on scutum narrow_andrei.

Scutellum pubescent (at least at sides), uniformly and rather coarsely

punctate ; labrum with black central stripe ; discal stripes on scutum

broad maculata.

STICTIA TRIFASCIATA, new species

Figure 72

Type (male).—Black: longitudinal lateral stripes on labrum;

apical line on clypeus joined to a median vertical line to base of

same; pair of minute spots between antennae; narrow line on scape

below; narrow anterior orbits; very narrow posterior orbits; broad

fascia with short sharp prolongation at its posterior middle on scu-

tellum; fascia on metanotum; broad curved fascia on propodeum;

conspicuous, widely separated lateral spots on tergites 1-5, decreasing

in size from one to five ; minute lateral spots on sternite three ; narrow

stripe on anterior Ijorder of tibia and tarsus of first pair of legs;

small spot at distal end of femora of middle and posterior legs;

yeUov}, The flagellum is black and segments 6, 10, 11, and 12 bear

prominent pits below, the excavation on 6 being best developed.

Segments 7 to 9 bear shallow pits and are somewhat rounded out

below.

This species, which in Handlirsch's key runs to Monedula heros, is

remarkable for the presence of the three yellow bands on the thorax

and propodeum. These are unusually well developed; yet, aside

from these, the thorax and propodeum are entirely black. The spots

on the tergites are vvell developed but are widely separated and the

ventral surface is wholly black except for the small pair of spots

on the third sternite. The wings are slightly infumated, due to the

fact that the veins are bordered by a slightly infumated area,

particularly evident on the anterior pair.

Length 26 mm. Described from a single mule from Sapucy, Para-
guay, South America.

Type (male).—Cat. Xo. 40849, U.S.N.M.
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STICTIA HEROS (Fabricius)

Bemhex hcros Fabricius, Syst. Piez , 1804, p. 222.

Monedula lieros Handlirsch, Sitz. Wissensch. Wien, Math.-Nat. CI., vol. 99,

1890, p. 108.—Dalla Torre, Cat. Hym., vol. 8, 1891, p. 498.

/Stictia heros and tiie two species immediately following, viedea

and antiopa, are distinguished by having only widely separated

lateral spots on the tergites and relatively few or no maculations on

the thorax and propodeum. The maculations on the tergites of

heros are a pale creamy color, almost white, whereas those on medea
and antiopa are decidedly yellowish and the wings of heios are less

heavily infumated than are those of the other two species. I have at

hand 2 males and 11 females of this species, of which one female

bearing the label, " Panama " has been determined by Handlirsch.

.SFKCI.MENS EXAMINED

Ecuador: Posorja.

Panama: Ancon, Canal Zone (L. H. Dunn) ; Old Panama (May 15, 1909, A. H.

Jennings; Jan. 31, 1911, A. Busck).

Handlirsch reports this species from Montevideo, and also from
Rio Grande do Sul and Santa Catherina. Brazil.

STICTIA MEDEA (Handlirsch)

Monedula medea Handi.iksch, Sitz. Akad. Wissensch. Wien. Math.-Nat. CI., vol.

99, 1890, p. 109.—Daixa Torre, Cat. Hym., vol. 8, 1891, p. 498.

I have before me from Brazil four females that I have referred to

this species. All bear fasciae on the metanotum; on three the curved

fascia on the propodeum is continuous, on the fourth interrupted;

on one the fascia on the scutellum is continuous, on a second it is nar-

rowly interrupted, and on the other two it is reduced to lateral spots.

On all four the maculations are a bright light yellow.

I have before me also a male from Surinam determined by Kohl
as belonging to this species. Handlirsch did not have a male at hand
when he described the species, and if Kohl has published a descrip-

tion of the male, I have not seen it. The maculations on the tergites

of this specimen are more yellowish than in the case of the males of

heros, but the difference is not so great as in the case of the females

of the two species. The sixth segment of the flagellum and also the

three apical segments are deeply excavated, much more so than is

true of heros. Furthermore, the apical surface of the lateral spine

on the seventh tergite of heros \% distinctly excavated, whereas in

the case of medea the lateral spine is bluntly rounded at the apex.

SPECIMENS EXAMINED

Brazil: Amazonas, Rio Branco (Nov.. 1903, P. Kibler S. Rolle V.) ; Souza,

Para (Sept. 16, 1920, Cornell U. Exped.).

Surinam.
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STICTIA ANTIOPA (Handlirsch)

Monedula antiojya Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

- vol. 99. 1890, p. 109.—Dalla Tobbe, Cat. Hym., vol. 8, 1891, p. 496.

Handlir.sch described this species from a single female and dis-

tinguished tlie species from heros because of the finer puncturing of

the scutum and heavier infumation of the wings of this species, and

from wedea through the lack of yellow fasciae on the scutellimi.

metanotum, and propodeum. I have at hand a female, determined

by Kohl, that bears the characters given by Handlirsch. I have also

another female (labeled ''Surinam"), which I have referred to this

species and which bears a pair of lateral spots on the scutellum. a

small pair on the metanotum, and small spots on the posterior lateral

angles of the propodeum. The wings are more heavily infumated

than those of medea.

Oi a male that I have determined as belonging to this species, I

submit the following description: Black: lateral borders of labrum;

ventro-lateral borders and median vertical stripe on clypeus; scape

below: vestiges of anterior and posterior orbits; very small lateral

spots on scutellum; very small lateral spots on dorsum of propodeum;

small spots on lateral angles of propodeum ; lateral spots on tergites

1-5 ; lateral spots on sternites 2-4 ; anterior lines on anterior femora

and tibiae
;
posterior apical spot on middle and posterior femora

:

yellow.

The wings are more heavily infumated than in the case of heros

or medea. The lateral spines of the seventh tergite are more nearly

perfectly truncate than are those of viedea and are not hollowed out

at the apex as are those of heros.

SPECIMENS EXAMINED

Surinam: (Fruhstorfer).

VENEzuBaA: Maturin (1898—female, det Kohl),

STICTIA SIGNATA (Linnaeus)

Figure 23

V-mpa mt/nata Linnaeus, Syst. Nat., ed. 10, vol. 1, 1758, p. 574.

Moneduld signatn Handlibsch, Sitz. Akad. Wisseu.sch. Wien, Math.-Nat. CI.,

vol. f>9, 1890, p. S6.—Dalla Torre, Cat. Hym., vol. 8, 1891, p. 49©.—
Handlirsch. Sitz. Akad. Wissensch. Wien. Math.-Nat. CI., vol. 104. 1895,

p. 966.

Stictia sUjnata Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 18.

This species is one of the most common and most widely distributed

of the genus, having been reported from localities scattered through-

out South America, Central America, Mexico, and the West Indies.

I have examined more than one hundred specimens of this species,

which may be distinguished from all other species of the genus by
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the fact that the first tergite bears a pair of U-shaped maculations

whose open ends are approximated and by the fact that the fasciae

on the remaining tergites, though interrupted at mid line, are never

broken into discal or lateral spots.

SPBCIMHNS BXAMINEO

Bahamas: Andreas Island (J. J. Northrop).

Bolivia: Herachi Beni (Septeml>er, W. M. Mann) ; Rurrenabaque, Beni (Octobir,

W. M. Mann).

Brazil: Ceara-Mirim (W. M. Mann): Flores (November 15, 1919, Parish);

Itacoatira (November 22, 1919, Parish) ; Manaos (Mann, Baker) ; Matto

Grosso; Obido.s (August 10, 1919, Parish) ; Para (Mrs. H. B. Merrill).

Beitish Guiana (April 9, 1901, R. J. Crew).

Costa Rica: San Carlos (Sckleld and Burgdorf).

Cuba: Baracoa (Augu.^^t. 1901, A. Busck) ; Cabanas (May 18. Palmer and

Riley).

Ecuador (C. T. Baker).

Florida.

Guatemala: Los Amates f February 7, 1905).

Honduras: La Ceiba (April 8, 1916, F. J. Dyer).

Mexico: Coazacoalcos (December, 1898, C. C. Deam) ; Rosario, Sinaloa (B. P.

Clark) ; Santa Lucretia, Vera Cruz (F. Knab).

Panama: Alhajuelo (April 10, 1911, A. Busck) ; Taboga Island (February

16. 1912, A. Busck) ; Tabernilhi (A. Busck) ; Old Panama (January 31,

1911, A. Busck).

Paraguay: Sapucay (April 8, 190:^. W. T. Foster).

PEasu: Lima (December 21. 1912, C. H. T. Townsend).

San Salvador: Coekburntowu (P. Bartsch).

Surinam.

VENEzuEa^: Rio Moto, Cuara District (October 9, M. A. Carricker).

STICTIA DECORATA (Bnrmeister)

Monedula punotata var. decorara TAscHENBEaiG, Zeitschr. f. d. ger. Nat, 1870,

p. 22.

Monedula decorata Burmhister, Bol. Acad. Cordoba, vol. 1, 1874, p. 144.

—

Hand-
LiRscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. GL, vol. 99, 1890, p. 105.—

Dalla Torre, Cat. Hym., vol. 8, 1891, p. 497.

—

Handlirsch, Sitz. Akad.

Wissensch. Wien, Math.-Nat. CI., vol 104, 1895, p. 968.

I have at hand a single male of this handsome species determined

by Kohl. The clypeus and labrum are wholly yellow ; the yellow on

the scutum is confined to short, narrow lateral lines above the base

of the wings; the fasciae on tergites 1-5 are well developed and are

narrowly interrupted at midline; tergite 6 bears small lateral spots:

stemites 2-5 bear broad fasciae narrowed at midline; sternite 6

bears small lateral spots. Segment 6 of the flagellum is only moder-

ately excavated below and at the apex bears below a single short but

distinct spine. The lateral spines of the seventh tergite can not be

said to be truncate, but at the end they are sloping and terminate in

a blunt, rounded point.
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SPECIMENS EXAMINED

Argentina: Mendoza (December 14, 1906, H. Rolle Berlin W.).

Handlirsch reports this species also from Philipi, Chile.

STICTIA DIVES (Handlirsch)

Monedula dives Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol.

99, 1890, p. 106.—Dali.a Torkb, Cat Hym., vol. 8, 1891, p. 497.

I have before me a single male specimen that I have referred to

this species. Unfortunately it bears no locality label. It has a pair

of small medial black spots on the clypeiis and a short median black

stripe at the apex of the labrum. In other respects the coloration of

this specimen fits very accurately the description of the male of the

species given by Handlirsch. The excavation on the sixth segment of

the flagellum is a little more prominent than in the case of decorata,

and, as in the case of that species, this segment bears a distinct spine

on the distal margin below. The lateral spines on the seventh tergite

are distinctly and almost squarely truncate.

Handlirsch described the species from specimens from Mexico.

STICTIA CAROLINA (Fabricius)

Figure 24

Bembex Carolina Fabricius, Ent. Syst., vol. 2, 1793, p. 249.

Stictia Carolina Illiger, Mag. f. Ins., vol. 6, 1807, p. 195.

Mo-nedula Carolina LEPEa^ETiEiR, Hist. Nat. Hym., vol. 3, 184-5, p. 281.

—

Hand-

lirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 99, 1890, p. 110.—

Dalla Torre, Cat. Hym., vol. 8, 1891. p. 497.

With the exception of a single specimen of Stictia signata taken in

California (D. W. Coquillett). this large and handsome species is the

only one of the genus to occur within the bounds of the United

States, and, so far as I am aware, it has not been found without them,

although it is highly probable that it will be found in Mexico. Its

large size, black thorax sparsely maculated or not at all, and the

broad, bright, creamy maculations of the abdomen render this species

easy of identification.

SPECIMENS EXAMINED

Alabama: Booth (June 15, 1924, E. S. Holt) ; Montgomery (T. J. Key).

Florida: Apalachicola (July, 1909, J. C. Bradley) ; Fernandina (W. H. Finn) ;

Jacksonville (Ashmead) ; Palm (C. F. Baker).

Georgia: Egypt (W. H. Finn).

Louisiana: Houma (August 6, 1911, B. C. Wurzlow) ; Lee Post OflSce (June

29, 1896, D. W. Eavens).

Maryland: Chesapeake Beach (July 26, 1912, William Palmer).

Oklahoma: Ardmore (June 26, C. R. Jones).
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Texas: Cabnesneil (June 20, 1907, W, W. Yothers) ; Dallas (June 6, 1910,

E. G. Blasi) ; Jacksonville (June 28, 1906, F. C. Bishopp) ; Kerrville

(July 19, 1907, F. C. Pratt) ; Rosser (July 6, 1905, F. C. Bishopp) ; Vic-

toria (May 30, 1911, J. D. Mitchell).

In addition to the localities listed above, the species has been

reported from Illinois, Kansas, New Jersey, New Mexico, and
Pennsylvania.

STICTIA MEXICANA (Handlirsch)

• Figure 74

Monedula mexicmia Handlirsch, Sitz. Akad. Wisseusch. Wien, Math.-Nat.

CI., vol. 99, 1890, p. 107.—Dalla Toere, Cat. Hym., vol. 8, 1891, p. 498.

Of the five males that I have referred to this species, four have

conspicuous discal lines, and lateral lines above the base of the wings,

on the scutum, but the fifth lacks the discal lines and the lateral

lines are much reduced. On this same fifth specimen the fascia

both on the scutellum*and on the metanotum is interrupted and the

fascia on the propodeum is almost obsolete while the maculations

on the mesopleura and metapleura are wholly wanting and those

on the lateral angles of the propodeum are reduced to small spots.

On all five the fascia on the third tergite is broken into lateral and

discal spots and on three of the five the fascia on the first tergite is

likewise broken into lateral and discal spots.

Handlirsch described the species from two males from Mexico.

A female bearing the label, " Cuernavaca, 9, '23, Moi Mex., E. G.

Smyth," I regard as the female of this species. Its description is

as follows: Black—lateral borders of labrum; mandibles in part;

very narrow lateral spots on ventral border of clypeus; short anterior

orbits; very narrow posterior orbits; posterior border of pronotum,

almost obsolete
;
posterior border of tubercle ; lateral spots on scutum

above base of wings; narrow and widely interrupted fascia on

scutellum; narrow, interrupted fascia on metanotum; fasciae on

tergites 1-3 broken into lateral and discal spots; fasciae on tergites

4 and 5 widely interrupted; lateral spots on sternit^s 2-4; narrow

line on anterior border of anterior tibia and tarsus and on anterior

border of middle tibia
;
yellow.

The scutellum is closely and evenly punctured throughout but

nowhere are the punctures of uniform size; the size and the number

of coarse punctures are greater, however, in the central area than on

any of the four margins. The eleventh segment of the antenna at

the middle on its posterior border bears a short rounded tooth, a

character that I should consider an abnormality did it not occur on

both antennae. Tlie infumation of the wings is somewhat heavier
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than in the case of the male, particularly along the margins of

the veins.

Mexico: Atencingo (Juue 1 and 2, 1922, E. G. Smyth) ; Cuernavaca (September,

1923, E. G. Smyth).

STICTIA PANTHERINA (Handlirsch)

Muncdula punctata var. Lepbletiek, Hisv. Nat. Ins. Hym., vol. 3, 1845, p. 28.'}.

Moncdula pantherhm Handijrsch, Sitz. Akad. Wissensch. Wien, Math.-Nat.

CI., vol. 99, 1890, p. 95.—Dall.\ Tobre, Cat. Hym.. vol. 8. 1891, p. 498.

I have at hand live females that I have referred to this species,

which is closely related to mactilata and like 7twcul<ifa has the discal

spots on tergites 1-4 always separate from the lateral spots. The

following characters serve to distinguish this species from 7naculata:

the discal lines on the scutum of this species are usually very much

narrower than those on niaculata; the maculations on the sides of

the thorax and propodeum of pantherina are much reduced, whereas

on maculata these parts are wholly or almost wholly yellow; the

tarsi, particulavly the hind tarsi on pantherirui are almost wholly

black, whereas the tarsi, particularly the hind tarsi on macul<ita

are predominantly or wholly yellow.

SPECIMENS EXAMINED

French Guian.v : Cayenne (February. March. 1917).

Venezuela: Pedernales (Jianuary 25, 1911, S. Browne t.

Handlirsch reports this species from Colombia and Brazil.

STICTIA SOMBRANA, new species

Tyfe (male).—Black : clypeus, except pair of broad stripes extend-

ing from base almost to apex ; labrum ; spot between antennae ; scape

below; anterior orbits shortened above: posterior orbits narrowed

above; prothorax, except band extending from one tubercle to the

other
;
pair of narrow discal lines and short line above base of wings

on scutum; narrow interrupted fascia on anterior margin of scutel-

lum; narrow fascia on metanotum; lateral lines on propodeum; pos-

terior-lateral angles and large spot on sides of propodeum; meta-

pleura; mcsopleura; mesosternum except pair of round spots; pair of

small discal and large lateral spots on tergites 1-4 ; large lateral spots

on tergite 5; apex of seventh tergite: lateral spots on sternites 2-5,

those on second sternite being very large; legs except black lines on

femora and tibiae; yellow. The color of the labrum, clypeus and

the maculations on the tergites is very light creamy yellow; that of

the legs and thorax, orange yellow.
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This species seems close to Sttctia mexicama Handlirsch and. like

that species, has the hind metatarsus unusually long, in this species

nearly as long as the hind tibia. The apical segment on the anterior

and middle tarsi (posterior missing) is marked with a black spot.

The sixth segment of the flagellum is excavated on its posterior sur-

face and is slightly spinose as is also the seventh and ninth. The

tenth, eleventh, and twelfth segments are also excavated below. The

lateral spines of the seventh tergite are almost squarely truncate.

The wings are hyaline. The punctation of the scutellum is relatively

fine and uniform; that of the scutum is similar to that of the scut«llum

save that very fine punctures are scattered among the coarser ones.

Length about 25 mm. Described from a single male (the type)

taken by J. Chester Bradlej' and bearing the label, " La Sombra to

El Encapto, Putumayo Dist., Peru, Aug. 23,
'20.""

Type.—In the collection of Cornell LTniversity.

STICTIA MACULATA (Fabricios)

Bembex maculata Fabricius, S.\st. Piez., 1804, p. 222.

Monedula maculata Handlirsch. Sitz. Akad. Wissensch. Wien. Math.-Nat. 01.,

vol. 99. 1890, p. 02.—Daixa Torre. Cut. Hym.. vol. S. 1891, p. 498.

This species is characterized by having broad longitudinal discal

stripes on the scutum; fasciae on scutellum, metanotum and pro-

podeum; the sides of the thorax and propodeum wholly yellow or

nearly so, and on some specimens the greater part of the venter of

the mesothorax also yellow ; the discal spots on tergit^s 1-4 separated

from the lateral spots; and the tarsi preponderantly or entirely

yellow. On some specimens the maculations on the first tergite

resemble those found on Stict'ia signata but in all cases observed the

U-shaped marks were more or less broken. On some specimens one

or both of the discal spots on the second t«rgite may be united with

the corresponding lateral spot, but on no specimen studied did I find

such a union on the fourth tergite—here the discal spots are always

distinct. The sixth tergite of the female is invariable black and

the form of the lateral spines of the seventh tergite of the male is

similar to that of signata.

SPECIMENS EXAMINED

British Guiana: Essequibo (William Schaus).

Costa Rica: Carillo, San Carlos (Schild and Burgdorf).

Mexico: (C. F. Baker).

Panama: Alhajuelo (A. Busck) ; Cobima (May 24, 1911, A. Bnsck) ; Piir^ta de

Pensa (July 22, 1908, R. E. B. McKenney).
Peru: El Campaniento (June 28, 1920, Perene).
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STICTIA PUNCTATA (Fabricius)

Bembyx punctata P'abricius, Ent. Syst., 1775, p. 361.

Monedula punctata Handlibsch, Sitz. Akad. Wisseuscli. Wien, Math.-Nat. CI.,

vol. 99, 1890, p. 97.

—

Dau^a Tobre, Cat. Hyiu., vol. 8, 1891, p. 499.

—

Hani>

LiBSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL, vol. 104, 1895, p. 967.

This species once seen can scarcely be mistaken for any other of

the known species of Stictia. The thorax and propodeum are black,

sometimes wholly black, but usually with very small lateral spots on

the scutellum, on the sides of the mesothorax, and on the posterior

lateral angle of the propodeum. Sometimes there are traces of yel-

low on the prothorax. The paired discal spots on tergites 1—4 are

small, widely separated from one another and widely separated from

the small lateral spots on the same segments. The legs are black,

with traces of yellow or ferruginous, especially on the front pair.

I have at hand one male and eight females of this species.

SPECIMENS EXAMINED

BRAzn, : Guaraja, Sao Paulo (December 2, 1916, Cornell U. Exped.) ; Pernam-

buco (December 28, 1882) ; Sao Paulo (Hammar).

STICTIA LINEATA (Fabricius)

Bembex lineata Fabbicius, Ent. Syst., vol. 2, 1793, p. 250.

Bembex punctata Outvek, Enc. Meth., vol. 4. 1798, p. 290. (Misidentlfication).

Monedula punctata BuRMHasTEB. Bol. Acad. Cordoba, vol. 1, 1874, p. 111.

Monedula lineata Handlirsch, Stiz. Akad, Wissensch. Wien, Math.-Nat. CI.,

vol. 99, 1890, p. 100.—Dalla Tobbe, Cat. Hym., vol. S, 1891, p. 498.

This species most closely resembles Stictia punctata, from which it

may be distinguished by the presence of fasciae on the scutellum and
the metanotum and usually also on the propodeum. I have at hand
one male and four females that I have referred to this species. The
male has the fasciae on the scutellum and metanotum very narrow,

and the fascia on the propodeum is reduced to a pair of small lateral

spots. The posterior lateral angles of the propodeum bear yellow

spots. There are small lateral spots on the scutum above the base of

the wings, a small spot on the mesopleura below the wings, and a

fascia on the pronotum that does not reach the tubercles, which are

wholly black. The maculations on the abdomen are characteristic of

the species. The apex of the lateral spine of the seventh tergite is

obliquely truncate and its posterior angle is bluntly pointed. The
male is large and robust, as is also one of the females. Two of the

females are much smaller than the others and they have the scape
wholly black. One of these two has the clypeus black and the yellow
on the labrum reduced to small lateral spots ; the other one has the
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yellow on the clypeus reduced to mere traces at the extreme ventro-

lateral borders and the yellow on the labrum reduced to lateral lines.

The yellow on the prothorax is reduced to spots on the tubercles.

The fasciae on scutellum, metanotum, and propodeum are well de-

veloped, as are the maculations on the abdomen. There are also

small spots on the sides of the thorax and propodeum. The legs are

predominantly black, but on three of the four females the apical

segment of the tarsi is largely or wholly yellow, whereas on the

fourth female and on the male this yellow is reduced to a spot or is

wanting.

specimena examined

Argentina.

Brazil: Chapada (March 10); Sao Paiiio (Hammar) ; Guaraja, S. Paulo

(December 2, 1919, Cornell U. Exped.).

Fabricius reports the species from Cayenne.

STICTIA INFRACTA, new species

Type (female).—Black: labrum; mandibles, except tips; clypeus,

except a small pair of black spots; lower part of frons extended on

median line above antennae; scape below; anterior orbits; posterior

orbits broad below; narrow posterior border of pronotum; tubercles

and sides of prothorax almost entirely; narrow lateral lines on scu-

tum ; narrow fascia of scutellum ; fascia on metanotum ; narrow fascia

on propodeum extending downward in a V-shaped prolongation on

the posterior surface and inclosing a triangular black spot
;
posterior-

lateral angles and sides of propodeum almost wholly ; metapleura and

mesopleura, except black lines at the sutures; mesosternum, except a

pair of black spots in front of middle coxae ; broad continuous fasciae

on tergites 1-5, slightly emarginate at anterior middle and produced

forward slightly on either side the emargination on all except the

first, and produced forward laterally on all
;
pair of median spots on

anterior surface of tergite 1 ; interrupted fascia on tergite 6 produced

forAvard laterally as on preceding; sternites 1-3 entirely; i, except

anterior median spot; 5, except median and pair of lateral black

spots
;
pair of small lateral spots at apex of sixth ; legs entirely, except

black lines above on all femora and tibiae
;
yelloio. Flagellum black

above, tawny below. Wings hyaline.

In form this species is relatively slender and resembles more closely

members of the genus Benibix than it does the robust forms of Stic-

tia. If it were not for the form of the anterior ocellus and the char-

acter of the mouth parts, it would readily pass for a Bemhix. The
color of the dorsal markings and the clypeus is a pale greenish or

creamy yellow, while that of the labrum, the ventral markings, and

22764—29 3
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the legs is more nearly orange. The pubescence is white, very short,

and sparse. The swelling at the base of the second sternite is less

evident than is usual in this genus. The sixth tergite is coarsely

punctate with a slight tendency to become rugose at the apex. It

bears a slight but evident median carina and along the lateral borders

are numerous coarse, stiff hairs. The sixth sternite is also slightly

carinate on the median line and is covered with uniform shallow

punctures, among which, toward the apex, are numerous coarser

ones.

Length, 19 mm. Described from a single female taken at Piura,

Peru, by Townsend, April 28, 1911.

Tyye (female).—Cat. No. 40850, U.S.N.M.

STICTIA CARBONARIA (Burmeister)

Moiiedula carhonaria Bubmeisteb, Bol. Acad. Nac. Cordova, vol. 1, 1874, p.

113.

—

Handlersch, Sitz. Akad. Wissensch. Wien, Matli.-Nat. CI., vol. 99,

1890, p. 102.—Daula Tokkb, Cat. Hym., vol. 8, 1891, p. 497.

I have at hand two females of this species determined by Hand-

lirsch. On one specimen the sides of the thorax are entirely black,

except for a very narrow line on the border of the prothorax below

the tubercles. On the other specimen these same lines below the

tubercles are present and also a minute spot below the wings on the

mesothorax. On this latter specimen there is a trace of color on the

posterior border of the pronotum, but on both specimens the tubercles

are black as is likewise the scutum.

SPECIMENS EXAMINED

Brazil: Ihering, Rio Grande (Det. Handlirsch).

Handlirsch reports this species from Parana and Montevideo, and

cites Burmeister as reporting it from Corrientes and Rio Quaia-

quiraro.

STICTIA ARCUATA (Burmeister)

Moncdula punctata var. arcuata Taschenberg, Zeitschr. f. d. g. Nat., vol. 2,

1870, p. 22.

Monedula arcuata Burmeister, Bol. Acad. Cordova, vol. 1, 1874, p. 112.

—

Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 99, 1890,

p. 104.—DALI.A Torre, Cat. Hym., vol. 8, 1897, p. 496.

I have before me two females of this species determined by Hand-
lirsch. The prothorax, exclusive of the broad fascia on the prono-

tum including the tubercles, is entirely black. The scutum, the meso-

pleura, the metapleura, and the side of the propodeum, exclusive of

the posterior lateral angles, are also black. The scutellum on its

anterior border bears a broad fascia narrowly interrupted at the

midline. The metanotum is almost wholly yellow and there is a

broad curved fascia on the propodeum and its posterior lateral angles
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are yellow. The fascia on the third tergite is broken into lateral and

discal spots.

SPECIMENS EXAMINED

Brazil: Ihering, Rio Gi'ande (Det. Handlirsch).

Handlirsch reports this species also from Montevideo and cites

Burmeister as reporting it from Uruguay and from Mercedes, Argen-

tina.

STICTIA VIVIDA (Handlirsch)

Monedula viv-ida Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol.

99, 1890, p. 101.—Dalla Torre, Cat. Hym., vol. 8, 1891, p. 501.

I have at hand seven females from Mexico that I have referred to

this species. The labrum is wholly yellow and the clypeus also,

except for a large basal mark that is almost divided into two by a

wide median yellow stripe. The scutum bears a pair of lateral yellow

lines and a pair of long, narrow, rufous discal lines. There is a con-

spicuous fascia on the anterior border of the scutellum narrowed

medially and partially or wholly interrupted at the median line. The
metanotum is almost wholly yellow and the broad, curved fascia on

the propodeum covers much of the posterior surface. There is a

fascia on the posterior border of the pronotum that includes the

tubercles. There are large maculations on the sides of the mesothorax

and metathorax and the sides of the propodeudi are almost entirely

yellow. The fasciae on the tergites are unusually well developed, re-

sembling both in size and color those of decorata. They are inter-

rupted at midline, the posterior ones somewhat more widely than

the anterior ones, but in no case is any fascia broken into discal and

lateral spots. Three of the seven specimens have the sixth tergite

with a pair of small yellow spots. This tergite is closely punctured,

the punctures near the apex being coarser than those toward the base,

and practically all the punctures subtend stiff spinelike hairs which

are very conspicuous along the lateral borders of the tergite. This

tergite bears a distinct median carina as does also the sixth sternite.

The legs, which are covered with a fine silvery pubescence, are black

with some reduced yellow markings. The wings are hyaline. It is

a large, brightly-colored, handsome species.

SPECIMENS EXAMINED

Mkxico: Alta Mira, Tampa (June 30, 1903).

STICTIA PROSERPINA (Handlirsch)

Monedula proserpina Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

vol. 99, 1890, p. 99.—Dalla Torre, Cat. Hym., vol. 8, 1891, p. 499.

I have at hand a single specimen, a female from Bolivia. It agrees

quite closely with Handlirsch 's description of the species. The macu-
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lations on the clypeus are reduced to a short median stripe and a

pair of small lateral spots. The widely interrupted fasciae on the

lergites are broad laterally but are very narrow medially. The third

is broken into lateral and discal marks.

SPECIMENS EXAMINED

Bolivia: Rio Colorado (September, M. R. Lopez).

Handlirsch described the species from specimens taken at or near

Nauta, Peru.

STICTIA ANDREI (Handlirsch)

Monedula owdrei Handlirsch, Sitz. Akatl. Wisseusch. Wieu. Math.-Nat. CI.,

vol. 99, 1890, p. 94.—Dalla Torre, Cat. Hym., vol. 8, 1891, p. 496.

I have at hand two females of this species determined by Hand-

lirsch, of which one bears the label " E. Peru" and the other

'• Nauta." The characteristics of this species, as set forth by Hand-

lirsch, are well shown by these two specimens. All the specimens, 3

males and 21 females, on which Handlirsch based his description of

the species, were from Peru. j
Genus STICTIELLA Parker V

Figures 13, 14, 32

Stictiella Pabkee, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 21.

Genotype.—Monedulu foiniosa Cresson, designated by Parker in

1917.

This genus may be distinguished from all nearly related genera,

except Steniolia, by the fact that the ocelli are placed in pits or de-

pressions. From StenioUa it may readily be distinguished by the

character of the maxillae, which in StenioUa are exceedingly long,

reaching the hind coxae, and can not be folded behind the labrum

when at rest, whereas in Stictiella the maxillae are of normal devel-

opment. Available records indicate that this genus is confined to

North America.

Head usually as wide as the thorax, in some species narrower;

eyes naked, their inner margins approximately parallel or slightly

divergent at the vertex; ocelli placed in pits or depressions, their

lenses not completely obliterated, but much distorted ; anterior ocellus

with a distinct elevation round about it; middle of vertex not de-

pressed beloAv level of top of eyes; clypeus only slightly arched, no
dorsal median carina present and no flattened ventral area ; mandibles
dentate; maxillary palpus composed of six segments, labial of four;

posterior apical border of middle femur of male lacking groove and
stout tooth, such as is present in the genus Stictia; seventh tergite of

.L
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male without lateral spines; eighth sternite of male terminating in

three spines and in some species provided with an additional discal

spine; venation of wings as in Figure 14; spatha of male genitalia

as in Figure 32.

KEY TO THE SPECIES OF STICTIELLA

1. Males (antenna with 13 segments; abdomen with 7 visible segments) 2.

Females (antenna with 12 segments ; abdomen with 6 visible segments) _20.

2. Middle metatarsus more or less strongly curved ; inner curved surface fre-

quently beset with spines 3.

Middle metatarsus not curved 13.

3. Second sternite nontuberculate 4.

Second sternite unituberculate 8.

Second sternite bituberculate 9.

4. Middle femora smoot beneath pictifrons.

Middle femora serrate or dentate beneath 5.

5. Pulvilli large and distinct ; apical segment of all tarsi black ; anterior tarsi

dilated and flattened forinosa.

Pulvilli indistinct ; tarsi normal 6.

6. Scutum with discal marks ; abdominal fasciae all continuous melanosterna.

Scutum without discal marks ; no continuous fasciae on sternites 7.

7. Wings hyaline; lateral spots on sternites lacking or confined to sternites

2 and 3 plana.

Wings distinctly infumated ; lateral spots on sternites not confined to stern-

ites 2 and 3 serrata.

8. Apical segment of anterior tarsus broadly dilated and black : process on

second sternite blunt and strongly hirsute distally tuberculata.

Apical segment of anterior tarsus normal form and yellow ; process on sec-

ond sternite pointed and smooth distally callista.

9. Middle femora smooth below ; head narrower than thorax 10.

Middle femora serrate or dentate below ; head normal 11.

10. Width of second cubital cell on radial and cubital veins about equal ; second

sternite almost wholly yellow bituberculata.

Width of the second cubital cell on the radial vein about half its wiijth on

the cubital ; second sternite mostly black emarginata.

11. Pulvilli indistinct; apical segment of tarsi normal pulchella.

Pulvilli distinct ; apical segment of tarsi black ; anterior pair dilated 12.

12. Large and stout, 18-20 mm. ; fasciae on tergites broad and, except first,

continuous ; second inclosing pair of black discal spots ; fasciae on stern-

ites continuous or narrowly interrupted speciosa.

Slender, about 15 mm., fasciae on tergites interrupted on 1 or 1-3, leaving

on one or more of these tergites a pair of yellow discal spots
;
yellow on

sternites in form of lateral spots spinifera.

13. Head, thorax, base of abdomen and basal joints of legs covered with long,

dense, white pubescence ; most specimens, but not all, have the second

sternite bituberculate scitula.

Pubescence of head, thorax, etc., of normal character 14.

14. Second sternite nontuberculate
,

tenuicornis.

Second sternite unituberculate 15.

Second sternite bituberculate 16.

15. Tubercle of second sternite ending in a single point megacera.

Tubercle of second sternite ending in two points bifurcata.
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16. Middle femora of normal form, not emarginate 17.

Middle femora more or less strongly emargiuate posteriorly 19.

17. Scutum with a pair of discal marks esigua.

Scutum without discal marks 18.

18. Clypeus with black more or less extensive on dorsal border puUa.

Clypeus wholly pale and silvery argentata.

19. Scape black above; mesosternum marked with black; genital stipes as in

Figure 33 femorata.

Scape entirely yellow; mesosternum yellow; genital stipes as in Fig-

ure 34 divergens.

20. Pulvilli distinct 21.

Pulvilli indistinct 35.

21. Scutum without discal markings 22.

Scutum with discal marks more or less well developed 2-5.

22. Head narrower than thorax; width of second cubital cell on radial vein

about half its width on cubital emarginata.

Head normal, wide as thorax ; second cubital cell normal 23.

23. Anterior and middle femora entirely yellow argentata.

Anterior or middle femora or both marked with black 24.

24. Spots on scutellum rectangular ; spots on either side of anterior ocellus.

pulla.

Spots on scutellum triangular ; V-shaped spot enclosing anterior ocellus.

megacera,

25. Di.-cal marks on scutum, consisting of a pair of irregular spots, or of pair

of lines not broken, not curved inward or approximated posteriorly __26.

Discal marks on scutum in form of a U, either broken, interrupted medially,

or broken into lines and spots 28.

26. Scutellum with pair of large triangular lateral spots pulla.

Scutellum with a continuous fascia, rarely interrupted on the mediau
line 27.

27. Fasciae on tergites yellov? ; that on first tergite deeply emarginate on an-

terior border at midline or entirely cut through, leaving a posterior me-

dian discal spot , pictifrons.

Fasciae on tergites pale; that on first tergite not deeply emarginate on

anterior border argentata.

28. Second sternite more or less black; not entirely yellow 29.

Second sternite entirely yellow 31.

29 Species small, 10-12 mm.; discal marks on scutum narrow and broken:
fasciae on tergites rather narrow, wavy, scarcely to be considered emar-
ginate

, femorata.

Species larger, 16-20 mm. ; discal marks on scutum two broad lines curved
and approximated posteriorly; fasciae on tergites broad and emarginated
anteriorly 30.

30. Tergites without posterior black border; posterior tarsi, save basal joint,

dusky above speciosa.

Tergites with a posterior black border; posterior tarsi yellov,' formosa.
31. Species large, 15-20 mm 32.

Species small, 10 mm 84.

32. Clypeus with pair of basal black spots 'oifareata.

Clypeus entirely yellow 33.

33. Scape yellow; black spot on mesosternum near middle coxa tenuicornis.
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Scape with black spot above; mesosternum yellow bituberculata.

34. Fascia on first tergite inclosing a medial black spot basally ; bead, thorax,

and base of abdomen covered sparsely with long, white pubescence, most

evident on the lateral angle of the propodeum scitula.

Fascia on first tergite without medial black spot ;
pubescence not as above

;

face and sides of thorax more or less silvery exigua.

35. Scutum without discal markings 36.

Scutum with discal markings 37.

36. Mesopleura immaculate ; fascia on first tergite interrupted widely serrata.

Mesopleura with large yellow spot ; fasciae on all tergites continuous.

pulchella.

37. Discal marks on scutum small ; mesopleura black, rarely with small macu-

lations ; venter of abdomen almost entirely black 3S.

Discal marks on scutum conspicuous ; mesopleura yellow ; venter of abdo-

men almost entirely yellow 39.

38. Wings infumated ; fascia on first tergite widely interrupted and yellow.

serrata.

Wings hyaline; fascia on first tergite narrowly interrupted and white.

plana.

39. Species large. 18-20 mm. ; no black on mesosternum callista.

Species smaller, 12-14 mm. ; black .spot, variable in size, in front and
slightly above middle coxa melanosterna.

STICTIELLA PICTIFRONS (Smith)

Monedula pictifrons Smith, Cat. Hym. Brit. Mus., vol. 4, 1856, p. 335.

Monedula inermis Handlibsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

vol, 99, 1890, p. 144.

Monedula denverensis Cameron, Trans. Amer. Eut. Soc, vol. 34, 1908, p. 235.

Stictiella pictifrons Paekee, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 25.

The female of this species, in color and color pattern, so closely

resembles Steniolia duplicate Provancher that it is very frequently

mistaken for that species and I have frequently found specimens so

labeled. The maculations on the dorsal side of the thorax and abdo-

men of the male are much lighter than on the female ; in fact, they are

almost white. The male is characterized by having on the third and

fourth segments of the anterior tarsus well developed posterior apical

processes that are invariably black.

SPECIMENS EXAMINED

Colorado: Livermore (July 8, 1900) ; Boulder (September 8, 1908, S. A. Roh-

wer) ; Denver (August 24, 1908, C. Bennett).

Georgia: Marietta (June 7, 1909).

New Mexico : Las Vegas, Hot Springs.

Pennsylvania: Carlisle Junction (July 1, 1909, P. R. Myers).

Texas: Kerrville (June 19, 1907, F. C. Pratt).

This species has also been reported from Virginia, North Carolina,

Kansas, Arizona, and California.
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STICTIELLA FORMOSA (Cresson)

Figure 32

Monedula formosa Cresson, Trans. Amer. Ent. Soc, vol. 4, 1872, p. 221.

Monedula speciosa Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

vol. 99, 1890, p. 140.

Stictiella formosa Parkek, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 27.

The males of this species can be readily distinguished by the char-

acter of the apical segment of the anterior tarsus. This is black,

greatly dilated and flattened, its claws are greatly modified and,

strange to say, the two claws are not alike. The claws on the middle

and posterior tarsi are of normal form.

SPECIMENS EXAMINED

Oklahoma: Bennington (August 28, 1907, F. C. Bishopp).

Texas: Paris (August 11, 1904, C. R. Jones) ; Sabinal (June 13, 1910, F. C.

Pratt).

This species has also been reported from Kansas. It has also been

reported from Guaymas, Sonora, Mexico, by C. L. Fox.

STICTIELLA MELANOSTERNA Parker

Stictiella tnelanosterna Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 30.

The type and allotype of this species (in United States National

Museum) were taken at Las Cruces, N. Mex. It has been reported

also from Arizona and Utah.

STICTIELLA PLANA (Fox)

Monedula plana Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 367.

Monedula usitata Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 371.

Siictiella plana Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 32.

This sj)ecies is not represented in the collection of the United

States National Museum. In his description of his species usitata

Fox associated as sexes of one species male and female that in my
judgment belong to different species. The evidence on which I based

my conclusions was presented in my previous paper. The male of

Fox's usitata I regard as the male of Handlirsch's pulla and the

females of usitata 1 have associated with the male of Fox's plana as

sexes of the same species.

STICTIELLA SERRATA (Handlirsch)

Monedula scrrata Handlirsch, Sitz. Akad. Wissensch. Wien. Math.-Nat. CI.,

vol. 99, 1890, p. 143.—Dalla Torre, Cat. Hym., vol. 8. 1891, p. 499.

Siictiella serrata Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 31.

*

SPECIMENS EXAMINED

Florida : Biscayne Bay.

Georgia : Tipton ( May 18, 1896 )

.
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North Carolina: Southern Pines (June 5, 1909, A. H. Manee) ; "White Lake.

Bladen County (March, 1909, F. Sherman).

This species has also been reported from Wisconsin.

STICTIELLA TUBERCULATA (Fox)

Monedula tuberculqta Fox, Proe. Acad. Nat. Sci. Phila.. 189."j, p. 360.

Stictiella tulerciilata Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 34.

Fox's type, which is in the collection of the Academy of Natural

Sciences of Philadelphia, is from Nevada. A specimen of this

species, which I have examined, was taken b}' Mr. C. L. Fox at

Lewiston, Idaho.

STICTIELLA CALLISTA Parker

Stictiella callista Parkbjr, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 34.

The type and allotype of this species (both in the United States

National Museum) were taken at Mesilla Park, N. Mex., by Cockerell,

the former on June 9, 1898, and the latter on July 21.

STICTIELLA BITUBERCULATA Parker

Monedula tenuicornis Fox, Proc. Acad. Nat. Sci. Phila.. 1895, p. 369, male

(not female).

Stictiella bituierculata PARKsai, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 36.

The male of this species is characterized by its narrow head, its

curved middle metatarsus destitute of spines on the curved surface,

the bituberculate second sternite, and the paired discal spots, almost

white, on the tergites. The female resembles the female of fenui-

cornis^ from which it may be distinguished by the characters set forth

in the accompanying key. Furthermore, the abdomen of the female

of tenuicornis is more slender and the tendency of the fasciae on
the tergites is to inclose black discal spots, whereas on hltuhercndata

the tendency of the fasciae on the tergites is to break up into lateral

and discal yellow spots.

SPECIMENS examined

California: San Bernardino County (Coquillet) ; Los Gastos Canyon, Mount
Diablo Range (June 2, 1907, J. C. Bradley).

This species has been reported from Arizona and New Mexico.

Type.—In the United States National Museum.

STICTIELLA EMARGINATA (Cresson)

Monedula emarginata Cbesson, Proc. Ent. Soc. Phila., vol. 4, 1865, p. 468.

Monedula mamillata Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

vol. 99, 1890, p. 146.

In this species the head is narrower than the thorax, more evident
in the male than in the female, and the second cubital cell is greatlv
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narrowed on the radial vein. The second sternite of the male is

bituberculate, the tubercles being widely separated. The specimen

from Pennsylvania (male) and also the specimen from Giant Forest,

Calif., have the maciilations yellow instead of white, which is the

color in the case of all other specimens of this species that I have

se^n.
SPECIMENS EXAMINED

Califobnia: Giant Forest (C. L. Fox).

Colorado: Custer County (T. D. A. Cockerell) ; West Cliff.

Oregon: Mount Hood (C. L. Fox).

Pennsylvania: Carlisle Junction (May 24, 1910, W. S. Fisher).

AVyoming: Snalie River (August 18, 1917, W. B. Sheppard).

STICTIELLA PULCHELLA (Cresson)

Monedula pulchella Cresson, Proc. Ent. Soc. Phila., vol. 4, 1865, p. 471.

Monedula ininutula Handliksch, Sitz. Akad. Wisseusch. Wien. Matli.-Nat. ('1.,

vol. 99, 1890, p. 148.—Daxla Torre, Cat. Hym., vol. 8, 1891, p. 498.

Stictiella pulchella Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 40.

This species was described by Cresson from two females and one

male taken in Colorado. All the material at hand was taken in

California as indicated below.

SPECIMENS EXAMINED

California: Los Angeles County (Coquillet) ; Los Gastos Canyon, Mount
Diablo Range, Fresno County (June 2, 1907, J. C. Bradley).

STICTIELLA SPECIOSA (Cresson)

Monedula speciosa Cresson, Proc. Ent. Soc. Phila., vol. 4, 1865, p. 470.

tMonedula speciosa Patton, Bull. U. S. Geol. Surv., vol. 5, 1879, p. 361.

Stictiella speciosa Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 41.

There are in the collection of the United States National Museum
three female specimens of this handsome species. The maculations

of the thorax and abdomen are almost white. The legs are yellow

with the apical tarsal segments of the middle and posterior legs

decidedly dusky or black. On one specimen this is true for the apical

segment of the anterior tarsi.

SPECIMENS EXAMINED

Canada: Medicine Hat, Assiniboia (August 20, 1916, Sladen).
Colorado: Sterling (August 8, 1904, Johnson).
Nebraska: West Point (J. C. Crawford).

This species has been reported also from Kansas and New Mexico.
Cresson's type (a female) in the collection of the Entomological
Society of Philadelphia is from Colorado.
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STICTIELLA SPINIFERA (Mickel)

IMonedula speciosa Patton, Bull. U. S. Geol. Surv., vol. 5, 1879, p. 361.

Monedula speciosa H. S. Smith, Univ. Neb. Studies, vol. 8, 1908, p. 383 (part).

Monedula spinifera Mickel, Trans. Amer. Ent. Soc, vol. 42, 1916, p. 418.

Stictiella melampous Parkek, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 43.

This species stands very close to speciosa, from which it differs in

the character of the second cubital cell and in the pattern of its

inaculations,
SPECIMENS EXAMINED

Kansas: Seward County (August, 1911, F. X. Williams).

Mickel reports the species from McCook and Glen, Nebr.

STICTIELLA SCITULA (Fox)

Figure 14

Monedula 7}iamiUata Fox (not Handlirsch), Proc. Calif. Acad. Sci., div. 2, vol.

4, 1893, p. 10.

Monedula scitula Fox, Proc. Acad. Nat. Sci. Pbila., 1895, p. 369, female.

Monedula villosa Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 370, male.

Stictiella villosa Pakkek, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 45.

Stictiella scitula Pabkek, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 46.

Sticti£lla scitula C. L. Fox, Proc. Calif. Acad. Sci., vol. 12, 1923, p. 433.

In a preceding paper I pointed out the possibility of Fox's scitula

and villosa being sexes of the same species. They are found in the

same locality; they have the venation of the wings the same; and

both have the pubescence unusually well developed. This unusual

development of the pubescence alone is strong evidence that they

are sexes of one species. So far as I am aware no one has ever taken

a m-ale of scitula or a female of villosa. C. L. Fox reports that E. P.

Van Duzee at Guaymas, Mexico, took three specimens of villosa, all

males, and in the same locality 13 specimens of scitula, all females.

I have accordingly reached the conclusion that they represent a single

species, and since they were both described in the same paper, I have

retained as the specific name the name of the species described first

in the preparation of that paper. The female of scitula has the

anterior metatarsus much flattened with the posterior border some-

what curved. It bears eight well-developed spines and on some speci-

mens one or more additional spinelike hairs. Two headless females

in the collection of the United States National Museum are marked
" type " but by whom this was done I do not know.

STICTIELLA TENUICORNIS (Fox)

Monedula temiicornis Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 368, female.

Stictiella tenuico7-nis Pabkek, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 47.

In his description of this species Fox associated as sexes of one

species males and a female that in my judgment belong to different
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species. Since the female in his description is the type of this species,

I redescribed the males under the specific name of hituherculata, the

description appearing in my previous paper on the Bembicine wasps.

SPKCIMEXS EXAMINED

Arizona.

California: San Berdina County (Coquillett).

Texas: Laredo (May 16, 1924) ; Cliisolm Mountains, Brewster County (Mitchell

and Cushman).
STICTIELLA MEGACERA Parker

Btictiella megacera Pabkeb, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 49.

The male of this species may be recognized by the very large hirsute

process on the second sternite; b}'^ the widening of the flagellum at

the third segment; and by the character of the eighth sternite with

its short terminal spine, shorter lateral spines, and at the base of the

terminal spine the conspicuous hump, which is not developed into a

discal spine. The female shows none of these characters, but, as in the

male, the legs are relatively short and stout, the middle metatarsi

being imusually thick and heavy. The second cubital cell on the

female is almost a perfect rectangle.

SPECIMENS EXAMINED

Colorado: Arboles (C. F. Baker).

Mexico: Tepoca Bay, Sonora (C. L. Fox).

Utah : Iron County.

Washington: North Yakima (July 17, 1903, Eldred Jenne).

STICTIELLA TERLINGUAE C. L. Fox

Stictiella terlinguae C. L. Fox, Pan-Pac. Ent., vol. 4, No. 3, 1928, p. 103.

This species was described by Mr. Fox from specimens taken at

Terlingua, Tex., by J. O. Martin on May 6, 1927. The description was
published after my key to the species in this genus had been pre-

pared
; consequently this species is not included therein. According to

the description, the male of this species runs in my key to the male of

magacera, from which species it may be distinguished by the prom-
inent discal spine on the eighth sternite, a character lacking in

magacera. The female runs to the female of tenuicoj'^iis, which species

has the fasciae on the tergites of the female unbroken, wliereas on

this species the fasciae on the tergites are broken into lateral and
discal spots.

Type and allotype.—In the collection of the California Academy
of Sciences.

STICTIELLA PIFURCATA C. L. Fox

StictieUa lifurcata C. L. Fox, Proc. Calif. Acad. Sci., vol. 12, 1923, p. 431.

This species, like StictieUa pictifrons, is remarkable for its super-

ficial resemblance to Steniolia duplicata Provancher. the resemblance
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being even greater in this species than in pictifrons. The male, how-

ever, is readily distinguished by the unique character of the process

on the second sternite, which is well developed, its ventral surface

being unusually broad and its posterior end terminating in two

points. The female may be distinguished from pictifrons^ with

which species it is most likely to be confused, by the wholly yellow

second sternite, the broken U-shaped discal mark on the scutum, and

especially by the presence of more or less black on the base of the

clypeus.
SPECIMENS EXAMINED

Mexico: Augelus Bay, Gulf of California (June 26, 1921, E. P. Van Duzee) ;

Guaymas (April 7, 1921, E. P. Van Duzee).

Fox has described a variety of this species under the name of

albicera, which differs from the species chiefly in having the fascia

on the tergites more broken into discal and lateral spots and in having

these discal spots white instead of yellow. With i-espect to struc-

tural characters, I have been unable to find any essential difference

between the variety and the species.

STICTIELLA EXIGUA (Fox)

Monedula exigua Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 370.

StictieUa exigua PARKEat. Proc. U. S. Nat. Mus., vol. 52, 1917, p. 50.

This species is not represented in the collection in the United States

National Museum. It has been reported from Arizona and Montana,

and by C. L. Fox from various points on the Gulf of California.

STICTIELLA PULLA (Handlirsch)

Monedula puUa Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol.

99, 1890, p. 149.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 499.

Monedula usitata Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 371.

i>tictiella puJla Parker. Proc. U. S. Nat. Mus., vol. 52, 1917, p. 52.

Handlirsch based his description of this species on the female. A
careful study of Fox's description of his usitata convinced me that

the male he referred to usitata is the male of Handlirsch's pulla.

The considerations that led to this conviction are set forth in my
previous paper.

SPECIMENS EXAMINED

California: Los Angeles County (Coquillett) ; San Diego County (Coquillett) ;

San Gabriel (C. E. Hutchinson).

Washington.

STICTIELLA ARGENTATA C. L. Fox

fitietiella argentata C. L. Fox, Proc. Cal. Acad. Sci., vol. 12, 1923, p. 434.

This species is closely related to StictieUa pulla Handlirsch, from
which the male of this species may be distinguished by the absence
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of any black on the clypeus. The female also lacks any black on the

dypeus and further differs from pulla in having a fascia on the scu-

tellum and in having the fascia on the first tergite very broad and

without a median anterior emargination. On this species the cly-

peus, frons, and thorax, in general, are more silvery than are these

same parts on pulla. The femora on the female of pulla are more

or less heavily marked with black; on w'gentata the femora of the

female are entirely yellow.

SPECIMENS EXAMINED

California: San Diego County (Coquillett).

Mexico: Angeles Bay (June 25-27, 1921, E. P. Van Duzee).

STICTIELLA FEMORATA (Fox)

Figure 33

Monedula femorata Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 368.

Stictiella femorata Pakkeb, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 53.

The male of this species may be recognized by the emarginat«

middle femora, the bituberculate second sternite and rudiments of

similar processes on sternites 3 and 4, and by the shape of the genital

stipes. The female may be known by its small size, and its non-

emarginate white tergal fasciae, which unite with the fasciae on the

sternites to form continuous rings around the abdomen. The second

cubital cell is much narrower on the radial vein than it is on the

cubital. ^
SPECIMENS EXAMINED

Florida: Jacksonville (Ashmead).

Texas: Brownsville; Cotulla (April 15, 1906, F. C. Pratt); Sabinol (May 26,

1910, F. C. Pratt) ; Sweet Water (June 19, 1909, F. C. Bishopp).

STICTIELLA DIVERGENS Parker

Figure 34

Stictiella divergens Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 55.

Only the male of this species is known. It is closely related to

/S. femorata Fox, from which it can be distinguished by its more
extensive maculations, richer yellow color, and particularly by the

form of the genital stipes. It is not represented in the collection of

the United States National Museum. The type is in the collection of

the University of Kansas, in which State the only specimens known
were taken.
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Genus STENIOLIA Say

Figures 7, 8, 31

Stetiiolia Say, Bost. Journ. Nat. Hist., vol. 1, 1837, p. 367.

—

Patton, Bull.

U. S. Geol. Surv., vol. 5, 1880, p. 364.—Handlirsch, Sitz. Akad. Wissensch.

Wien, Math.-Nat. CI., vol. 98, 1889, p. 504.—Kohl, Ann. dcs K. K. Naturhist.

Hofmus., vol. 11, 1896, p. 435.—Dalla Tohre, Cat. Hym., vol. 8, 1897, p.

501.—Pakker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 5.

Genotype.—Bemhex longirostris Say (monobasic).

The extraordinary length to which the maxillae are developed,

extending when at rest to the hind coxae, distinguishes members of

this genus from those of all related genera. The genus seems to be

confined to the mountainous regions of western North America and

to extend down through Central America to northern South America,

from which but a single species has been thus far reported. This was

taken in Ecuador.

Head wide as thorax; eyes naked, their inner margins approxi-

mately parallel; ocelli not completely obliterated, placed in pits or

depressions; anterior ocellus somewhat elliptical vertically, the sides

of the pit elevated above the general surface of the frons; vertex

depressed slightly below the level of the top of the eyes; clypeus

somewhat arched, carina on dorsal median line continuous with

carina between antennae; mandibles dentate; maxillae extremely

long, reaching when at rest, the hind coxae; maxillary palpus com-

posed of three segments, labial of one; propodeum narrower than

thorax, its posterior lateral angle rounded ; middle femur of male

without modifications; eighth sternite ending in three spines and
bearing also a more or less well-developed discal spine; venation of

wings as in Figure 8; spatha of male genitalia as in Figure 31.

KEY TO THE SPECIES OF STENIOLIA

1. Males (abdomen with 7 visible segments, antenna with 13 segments) 2.

Females (abdomen with 6 visible segments, antenna with 12 segments) 12.

2. Middle tibia dilated 3.

Middle tibia not dilated 4.

3. Abdominal maculations white obliqua.

Abdominal maculations yellow tibialis.

4. Apical segment of tarsi black uigripes.

Apical segment of tarsi not black 5.

5. Abdomen almost wholly yellow sulfurea.

Abdomen black and yellow, or black and white 6.

6. Clypeus yellow 7.

Clypeus black or with pair of black spots (or black nasal area) more or

less well developed 10.

7. Femora, particularly the third pair of femora, black and ferruginous.

longrostris.

Femora not black and ferruginous 8.
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8. Maculations on tergites 1-5 broken into lateral and a pair of white discal

spots elegans.

Maculations on tergites 1-5 not as above 9.

9. I'iagellar segments -H bearing small, narrow pits duplicata.

Flagellar segments 4-7 not bearing pits dissimilis.

30. Femora, particularly the third pair, black and ferruginous 11.

femora not black and ferruginous albicantia.

11. Abdominal markings yellow; spine on second sternite well developea.

longirostris.

Abdominal markings white; spine on second sternite lacking or weakly

developed guatamalensis.

12. Middle tibia dilated 13.

Middle tibia not dilated 14.

13. Abdominal maculations white obliqua.

Abdominal maculations yellow tibialis.

14. Femora, particularly the third pair, black and ferruginous 15.

Femora not black and ferruginous duplicata.*

15. Maculations on tergites rich yellow ; apical border of tergites rufous.

longirostris.

Maculations on tergites white or yellowish white; apical border of tergites

black , guatamalensis.

STENIOLIA OBLIQUA Cresson

Steniolia obliqua Cresson, Proc. Ent. Sec. Phila., vol. 4, 1SG5, p. 469.

—

Hand-
LiRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 98, 1889, p. 511.—

D^viXA Torre, Cat. Hym., vol. 8, p. 501.

—

Pabker, Proc. U. S. Nat. Mus.,

vol. 52, 1917, p. 12.

This species is characterized by its swollen or inflated middle tibia,

more evident on the male than on the female, and by its white

maculations and white pubescence.

SPECIMENS EXAMINED

Colorado: Boulder (September 8. 1908, S. A. Rohwer) ; Florissam, (June 29,

July 1, S. A. Rohwer) ; Silver Plume (July 10, 1897).

Utah: Ogden (L. Brunner).

Wyoming : Carbon County.

This species has been found also in Oregon.

STENIOLIA TIBIALIS Handlirach

Steniolia tibialis Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

vol. 98, 1889, p. 513.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 501.—Parker,
Proc. U. S. Nat. Mus., vol. 52, 1917, p. 14.

This species like ohliqua is characterized by a swollen or inflated

middle tibia, but with this species the maculations are bright yellow

instead of white. In the collection of the California Academy of

Sciences there is an interesting form concerning which Mr. C. L,

* Here belongs also the female of diasimilts, on which I failed to find characters on
which I could rely with certainty to separate it from duplicata.
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Fox writes me as follows :
" I carefully examined that interesting

dark brown specimen taken by Doctor Van Dyke at Meadow Valley,

Plumas County, Calif., and except for the color I can not separate

it from tibialis. I think, as Doctor Van Duzee suggested, it is just a

case of melanism. On the same date and at the same locality Doctor

Van Dyke collected 20 males and 2 females, which I have determined

as tibialis.''^

I have seen the specimen of which Mr. Fox here writes and I think

he is right. It is a male and entirely without maculations, but aside

from this fact it agrees in other respects with tibialis.

SPECIMENS EXAMINED

California: Meadow Valley, Plumas County (Doctor Van Dyke); Sierra

Nevada.

Handlirsch reports this species from Nevada.

STENIOLIA NIGRIPES Parker

Steniolia nigripes Parkeb, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 8.

This species is not represented in the United States National

Museum. It is known only from the type, a male in the collection of

the Academy of Natural Sciences, of Philadelphia, taken at Los

Angeles, Calif. Its distinguishing characters are the black apical

segment of all tarsi and the peculiar form of the spines of the eighth

sternite.

STENIOLIA SULFUREA Fox

Steniolio snlfvrea Fox, Jouvn. N. Y. Ent. Soc, vol. 9, 1901, p. 84.

—

Parkbsj,^

Proc. U. S, 'Nat. Mus., vol. 52, 1917, p. 9.

This species is not represented in the United States National

Museum. So far as I am aware it is known only from two males

(one the type) in the collection of the American Museum of Natural

History, taken in California. It is distinguished by having the

entire abdomen, except the basal part of the first segment, bright

sulphur yellow.

STENIOLIA LONGIROSTRIS Say

Figure 31

Steniolia lorifiirosfhs Say, Bost Journ. Nat. Hist, vol. 1, 1837, p. 366.

—

Hand-
lirsch, Sitz, Akad. Wissensch. Wien, Math.-Nat. CI., vol. 98, 1889, p. 508.—

Dalla Toree, Cat. Hym., vol. 8, 1897, p. 501.

In his description of this species Say points out the presence of

black upon both clypeus and labrum. In his description and dis-

cussion of this species Handlirsch fails to note these characters,

although he had before him 20 males of the species. Say's descrip-

22764—20 4
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tion is based upon the male. It appears that he did not have a

female of the species. Of the females that I have referred to this

species neither clypeus nor labrum shows any trace of black marks.

Of the males, at one extreme of the series the clypeus is almost

entirely black and there is a broad black band across the base of the

labrum; at the other extreme both clypeus and labrum are entirely

free from black marks of any kind. If I had had only the two

extremes of this series before me, I should have hesitated to include

them in a single species, but the series shows such a gradual transi-

tion from one extreme to the other as to make it impossible to sepa-

rate the series into two groups, since the variations in the series

with respect to other characters bear no relation to this variation

in the maculation of the clypeus and labrum. All specimens that I

have referred to this species, both male and female, agree in having

the hind femora ferruginous and black and the apical borders of

the tergites rufous. Since the specimens referred to this species by

Handlirsch also bore these characters, I am convinced of the cor-

rectness of his determination. I have at hand 1-1 males and 5 females.

SPECIMENS EXAMINED

Mbxioo: Cuautla (October 30, 1922, E. G. Smyth, also November 4, 1922);

"Dist. Fedrl" (J. R. Inda) ; Guanajuato (A. Duges) ; Mitla (May 2, 1904,

L. O. Hov?ard).

STENIOLIA ELEGANS, new species

Ty'pe (male).—Black: clypeus; labrum; mandibles, except apices;

scape below; space between antennae; broad anterior orbits nar-

rowed to a point above; V-shaped spot below anterior ocellus; nar-

row posterior orbits broad below; posterior border of pronotum;

tubercles ; spot on sides of prothorax
;
pair of lateral spots and pair

of small discal spots on scutum ; triangular lateral spots on scutellum :

fascia on posterior border of metanotum; pair of oblique lines on
dorsum of propodeum prolonged on its posterior surface; sides of

propodeum almost entirely: narrow stripe broken into three spots

on anterior of mesopleura ; fasciae on tergites 1-5 broken into a pair

cf rounded discal spots and a pair of sinuate lateral spots, of which
those on one and two are very broad ; fascia on tergite 6 interrupted

and bisinuate on either side the midline; apex of seventh; fasciae

on sternites 1-6, that on second very board, and those on second and
third very narrowly interrupted at midline ; legs except trochanters,

coxae basally, black line above and below on femora, and black line

above on middle and anterior tibiae
;
yelloio or white. The dorsal

markings of the abdomen are white with the extreme lateral ends of
the lateral markings tinged with yellow. Elsewhere the markings
are a bright lemon yellow.
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The flagellum is black, lighter below, especially at the base, and

is but slightly carinate on segments 6-12, due to the presence of

shallow longitudinal pits. The pubescence is conspicuous, white, and

longest on frons, sides of thorax, propodeum, and base of legs. The

legs are of normal form and the apical segment of the tarsi of the

middle and posterior legs bears a small black maculation above,

limited to the posterior half of the surface. The wings are hyaline.

The second sternite bears a prominent median process. The genitalia

resemble those of dwplicafa.

A single male paratype differs from the type in having the mark-

ings on the sternites less extensive, in having two instead of three

yellow spots on the mesopleura, and in having a black spot below on

the third pair of tibiae.

Length 16 mm. Described from two males, type and paratype,

from San Luis Potosi, Mexico.

Type.—In the collection of Massachusetts Agricultural College,

Amherst, Mass.

STENIOLIA DUPLICATA Provancher

Figures 7, 8

Sfeiiiolia dupUcata Provancher, Add. Faun. Canada, Hym., 1888, p. 414.

—

Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 10.

Steniolia scolopacca IIandlirsch. Sitz. Akad. Wi.-^sensch. Wien, Math.-Nat. CI.,

vol. 98, 1889, p. 510.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 501.—Hand-

LiRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 104, 1895, p. 965.

Steniolia meridionalis C. L. Fox, Proc. Calif. Acad. Sci., vol. 12, 1923, p. 430.

This appears to be the most widely distributed and certainly, with

regard to the number of individuals, the most abundant species of the

genus. It presents an unusually wide variation in the development of

the maculations and also considerable variation in the shade of yellow

present. Although the fundamental pattern shown by the macula-

tions remains almost constant, it is diificult to find any two speci-

mens on which the maculations are exactly alike I have examined

the type of C. L. Fox's meridionalis and in my judgment it is only a

color variation of this species.

SPECIMENS EXAMINED

Arizona: Williams (July, Barber and Schwartz).

California: Coalinga, Fresno County (June 3, 1907, J. C. Bradley); Diablo

Range, Fresno County (June 2, 1907, J. C. Bradley) ; Jacumba Springs

(July 29, 1911, W. D. Pierce) ; Los Angeles County; Yosemite (July 20,

1905, J. McFarland).

Colorado: Arboles (C. F. Baker) ; Boulder (August 25, S. A. Rohwer).

Idaho: Lewiston (C. L. Fox).

Lower California : San Jose Del Cabo.
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Mexico: Envii' de Guadalajara, Jalisco (M. Di^et).
'Seyada: Reno (August 19, 1890, F. H. Hellman).
New Mexico: Alamogordo (April 29, 1902j ; High Rolls (May 30, 1902) ; Las

Cruces (May 17, S. Steel) ; Mesilla Park (C. N. Ainslie).

Texas: Marfa (June 5, 1908, Mitchell and Cushman).
Utah: Lehi (Septemher 9, 1905, W. A. Hooker).

Washington: North Yakima (July 7, 1903, Eldred Jenue).

Wyoming: Ritzville (July 29, 1922, M. C. Lane); Stratford (September 3^

1920).

STENIOLIA DISSIMILIS C. L. Fox

ateniolia dissimilis C. L. Fox, Proc. Calif. Acad. Sci., vol. 12, 1923, p. 429.

This species is very closely related to Steniolia dupUcata. The
males may be distinguished from the males of duplicata by the ab-

sence of pits on the segments of the flagellimi. With regard to the

females of this species, I have been unable to discover characters on
which I could rely to separate them from the females of duplicata.

Consequently the females of these two species are not separated from
one another in the accompanying key to the species of this genus.

STENIOLIA ALBICANTIA Parker

Steniolia alhicantia Parkek, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 12.

This species was described from only male specimens and up to

the time o^ the present writing no females have been discovered that

can be associated with these males as sexes of one species. C. L. Fox,,

of San Francisco, has devoted considerable time to the study of the

Bembicids and has collected extensively in the West. He writes me

:

At Lake City, Modoc County, Calif., on the eastern side of the Warner
Mountains, close to the Nevada border line, July, 1922, I collected a large

series of what I determined as albicantia, and along with them I also took
several males and females of typical duplicata. At Lewiston, Idaho (on the

eastern border line of Washington), alongside of the Snake River, this summer
(1925), I collected a series of albicantia, only males (similar to those from
Lake City, Modoc County, Calif., in 1922) and with them in the same locality

only females of duplicata. I did not come across a male duplicata during this

trip.

I have never come across any white females to associate with albicantia, and
in your description only males are described. The specimens of albicantia in

my collection run to all sizes, robust and small.

I liave seen some of the specimens collected by ISIr. Fox at Lake
City, Calif., and at Lewiston, Idaho, and they belong to albicantia.

The data, however, that Mr. Fox has obtainecl from his work in the

field and which he sets forth in his letter throw doubt on the validity

of this species. I strongly suspect that the male of duplicata appears
under two forms and that albicantia is simply a white form of the

male of duplicata. More field work must be done and a fuller
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knowledge of the biology of these wasps obtained before the question

of the validity of species can be satisfactorily answered.

SPECIMENS EXAMINED

California: Lake City, Modoc County (July. 1922. C. L. Fox).

Idaho: Lewiston (C. L. Fox).

Washington: Grand Coulee, Columbia River (July 12. 1902) ; Palm (July 25,

1923, M. C. Lane).

STENIOLIA GUATEMALENSIS (Rohwer)

^tictia guatemalensis Rohweb, Proc. U. S. Nat. Mus., vol. 47, 1914, p. 517.

This species was described b}'' Rohwer from two females fr<jm

•Guatemala but was referred to the wrong genus. The males that I

liave associated with these two females have the maculations white

and have a pair of black marks, variable in size, on the clypeus.

The maculations on the females are more yellowish but they are by

no means so yellow as those of longirostris. Like that species, both

males and females of this one have the hind femora black and

ferruginous.

SPECIMENS EXAMINED

Ecuador: (C. T. Baker).

Gt'ATEMALA : AntigTiE (W. P. Cockerell) ; Guatemala City (W. P. Cockerell).

Salvador: Sau Sebastian, Department of San Salvador (S. Calderon).

RUBRICA, new genus

Figures 21, 22, 73

Monedula Handliesch and Authors (part).

Genotype.—Monedula gravida Handlirsch.

Species belonging to this genus may be readily distinguished from

those of other genera by the following combination of- characters

:

Anterior ocellus a transverse, linear, arcuate cicatrice; maxillary

palpus composed of six segments, labial of four; posterior lateral

angles of propodeum rounded. In the case of the males the seventh

tergite bears lateral spines ; the eighth sternite ends in a single spine

;

the middle coxa bears a more or less well-developed posterior tooth,

and the middle femur near its apex below bears a pair of flattened,

roundly pointed teeth.

Head broad as thorax; eyes naked; anterior ocellus reduced to a

cicatrice, transverse, arcuate; clypeus prominent, bulging, its basal

half on median line strongly carinate, its apical portion strongly flat-

tened; mandibles dentate; maxillary palpus composed of six seg-

ments, labial of four
;
posterior lateral angles of propodeum rounded,
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its posterior surface somewhat concave ; middle coxa of male bears a

more or less well-developed posterior tooth; middle femur of male

near its distal end below bears a pair of flattened, rounded teeth aris-

ing from a common base; posterior part of second sternite of male

swollen and bearing a pair of rounded elevations; eighth sternite of

male ends in a single spine; seventh tergite of male bears lateral

spines; spatha of male genitalia as in Figure 73.

Species belonging to this genus have been reported from Mexico,

North America, and from Brazil to Argentina in South America.

KEY TO THE SPECIES OF RUBBICA

1. Males (abdomen with 7 visible segments; antenna with 13 segments) 2.

Females (abdomen with 6 visible segments; antenna with 12 segments) 4.

2. Anterior metatarsus bearing on its posterior border a series of rounded

lobelike projections more or less black in color gravida.

Anterior metatarsus not so fonned 3.

3. Sixth segment of the flagellum strongly excavated on its posterior side.

denticornis.

Sixth segment of flagellum not strongly excavated on its posterior side.

surinamensis.

4. Sixth tergite without a well-defined carina ; outline of tergite as in Fig.

ure 223 gravida.

Sixth tergite with well-defined carina ; outline of sixth tergite otherwise 5.

5. Line dividing upper area of clypeus from lower area a sharply-defined, angu-

lar ridge surinamensis.

Line dividing upper from lower area of clypeus not sharply defined,

rounded denticornis.

RUBRICA GRAVIDA (Handlirsch)

Figures 21, 22, 223

Monedula gravida Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

vol. 99, 1890, p. 121.—Dalla Tobre, Cat. Hym., vol. 8, 1897, p. 497.

Of the known species of this genus gravida is the largest and most
robust. The wings are uniformly and rather heavily infumated. The
male of the species has) the anterior metatarsus dilated and flattened

with its posterior border bearing a series of roimded lobes usually

black in color. The last two segments of the flagellum of the male
(eleventh and twelfth) are strongly excavated below and the apex of

the tenth below is drawn out into a stout tooth. The female lacks a

median carina on the sixth tergite.

SPECI.MENS EXA.MIXED

Argentina: Buenos Aires (December 31, 1921).

Parv\guay: Sapucay (March 29, 1903, W. T. Foster).

Handlirsch reports this species also from Rio Grande do Sul, Brazil.
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RUBRICA SURINAMENSIS (Degeer)

h' Figure 73

1^

Apis siirinamensis Degeer, Mem. Hist. Ins., vol. 3, 177S, p. 569.

Monedula surinamensis Handlirsoh, Sitz. Akad. Wissensch. Wien, Math.-Nat.

CI., vol. 99, 1890, p. 115.—Dalla Toree;, Cat. Hym., vol. 8, 1897, p. 500.

I have before me 50 specimens of this species and the variation

among them with regard to color is quite extensive. This variation

occurs with respect to the ground color as well as to the maculations.

On some specimens the ground color is predominantly black; on

others it is chiefly ferruginous; while on still others it is a combina-

tion of black and ferruginous. The maculations vary in color from

light creamy yellow to much darker shades of yellow and on a few

specimens the fasciae on the tergites show two shades, giving the

appearance of double fasciae. There is a wide variation in the macu-

lation of the scutum, especially on the females. At one extreme the

scutum is black with only narrow lateral lines of ferruginous ; at the

other extreme the lateral lines are broad and yellow and there is

present also a pair of very broad yellow discal lines, so that the black

on the scutum is almost obliterated. Specimens having the scutum

thus extensively maculated have the sides and ventral surface of the

body wholly yellow. If I had representatives of only these two

extremes I should be inclined to consider them as representing dis-

tinct species, but the series before me shows a well-marked gradation

from one extreme to the other. Furthermore, some specimens having

the scutum almost black have the sides and venter as decidedly yellow

as those with the scutum almost entirely yellow.

SPECIMENS EXAMINED

A.BGENTINA: Carcarana (Brunner) ; La Rioja (B. P. Clark).

Bolivia: Corinas, Rio Beni (October, 1921, W. M. Mann); Rosario, Lake
Rogogua ("W. M. Mann) ; San Georgorio, Beni (October, 1921, W. M.
Mann )

.

Brazil: Benevides, Para (October, 1918, S. M. Klages) ; Chapada; Obidos

^ (August 14, 1919, Parish) ; Pernambuco (January 17, 1883) ; Suore
P Marojo, Para.

British Gxhana : Georgetown.

Colombia: Bogota; Las Flores, Santa Marta (December 25, 1922).

Dutch Guiana.

Paraguay: Sapucay (February 24, 1903, W. T. Foster).

Peru: Piura (April 23, 1911).

Trinidad, S. A.

Venezuela: Maripa, Rio Caura (October, 1909, M. A. Carricker).

RUBRICA DENTICORNIS (Handlirgch)

Monedula denticornis Handlirsoh, Sitz. Akad. Wissensch. Wien, Math.-Nat.

CI., vol. 99, 1890, p. 119.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 497.

This species so closely resembles surinaniensis that it is with much
difficulty that the two species can be separated. The males can be
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distinguished by the character of the segments of the flagelhim as

Handlirsch has pointed out in his description of this species. The
females of dentlcornis and sunnamensis are almost identical. Hand-

lirsch separated them from one another by the character of the ridge

or boundary that divides the dorsal area from the ventral area of

the clypeus, this boundary line being distinct and angular on

surinameTisis and indistinct and rounded on denticornis. It is a

character difficult to use and of doubtful value, but I have been

unable to discover anj^thing better.

SPECIMENS EXAMINED

Ecuador: Pasorja.

Mexico: Escuinapa, Siualoa (J. H. Batty) ; Alta Mira, Tampa (June 22, 1903).

Peru: Lima (E. A. Martinez—Det. Rohwer) ; Lima (December 27, 1912,

C. H. T. Townsend) ; Piura (April 28, 1911).

Genus BEMBIX Fabricius

Figures 27, 28

Apis Linnaeus, Syst. Nat., ed. 10, vol. 1, 1758, p. 574.

Bcmhia; Fabricius. Syst. Ent.. Char. Gen., 1775, No. 115.

—

Parker, Proc. U. S.

Nat. Mus., vol. 52, 1917, p. 75.

Bembyx Fabricius, Syst. Ent., 1775, p. 361, No. 115.

Bemhex Fabricius, Gen. Insect, 1776 (or 1777), p. 122.

—

Olivier, Encycl. Meth.,

vol. 4, 1789, p. 288.—Fabricius, Ent. Syst., vol. 2, 1793, p. 247.—LATREaxxB,

G€ii. Crust, et Ins., vol. 4, 1809, p. 97.

—

Handlirsch, Sitz. Akad. Wissensch.

Wien, Math.-Nat. CI., vol. 102, 1893. p. G63.—Kohl, Ann. K. K. Naturhist.

Hofiuua, vol. 11, 1896, p. 430.—Dalla Torre. Cat. Hym., vol. 8. 1897, p. 501.

Monedula Dahlbom, Hym. Eur., vol. 1, 1845, p. 492.

Genotype.—Ajns rostrata Linnaeus, designated by Latreille in

1810; Morice and Durant (1915) concur in the designation.

Members of this genus are world-wide in distribution. They may
be distinguished by the following combination of characters: An-
terior ocellus reduced to a linear, transverse, arcuate cicatrice (traces

of a lens present in a few species)
;
posterior-lateral angles of the

propodeum rounded, its posterior surface approximately flat; maxil-

lary palpus composed of four segments, labial of two; first inter-

cubitus more or less strongly bent.

Head wide as or slightly wider than the thorax ; vertex depressed

but slightly below the level of the top of the eyes; anterior ocellus

(except in a few species) completely reduced to a linear, transverse,

arcuate cicatrice; eyes naked; clypeus moderately arched, a broad,

shallow median emargination on its apical border which is produced

into a distinct point between the labrum and the base of the man-
dible; mandibles dentate; maxillary palpus composed of four seg-

ments, labial of two (on some individuals of certain species the

number of segments in the palpi may vary)
;
posterior-lateral angles
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of propodeiim rounded, its posterior surface approximately flat ; first

intercubitus usually strongly bent (in a few species nearly straight)

;

second and sixth sternites of male with or without processes; eighth

sternite of male ending in a single spine ; spatha of male genitalia as

in Figure 128.

KEY TO SPECIES OF BEMBIX

1. Males (visible segments in abdomen 7; segments in antenna 13) 2,.

Females (visible segments in abdomen G; segments in antenna 12) 86-

2. Spines of anterior metatarsus broad, flat, and black; anterior border of

middle metatarsus at apical end drawn out into a broad, thin, wedge-

like process (fig. 174) regia.

Spines of anterior metatarsus normal ; middle metatarsus not develoiied

as above 3,

3. Labrum with a prominent, median, transverse notch ; anterior metatarsus

with eight spines ; seventh tergite with distinct apical pygidial area set

off by lateral ridges mima.

Combination of characters as given above not present ^^4.

4. Lateral border of seventh tergite with an emargination producing a sharp

lateral angle or lateral spine, or with a lateral ridge that may be pro-

longed into a spine but is never continuous with the latero-apical margin

of the tergite 5.

Lateral margin of seventh tergite not as above 20.

5. Lateral ridge or carina of seventh tergite not ending in a spine or the lat-

eral emargination not forming a distinct, sharp angle 6.

Lateral ridge of seventh tergite ending in a distinct spine, or the lateral

emargination forming a distinct lateral angle or spine 12.

6. Scutum densely covered with short, whitish, velvety pubescence taiwana.

Scutum not covered with dense, short, whitish, velvety pubescence 7.

7. Scutum with prominent U-shaped discal mark fucosa.

Scutum without discal marks 8.

8. Middle femur bearing several spiuelike teeth (fig. 126) loupata.

Middle femur not bearing several spinelike teeth 9.

9. Species 20 mm. or more in length ; width of frons forming about one-third

of total width of head 10.

Species less than 20 mm. in length ; width of frons forming more than

one-third the total width of head • 11.

10. Apex of process on sixth stei'nite not reaching apical border of the sternite

;

seventh sternite with a prominent median carina residua.

Apex of process on sixth sternite reaching beyond the apical border of the

sternite; seventh sternite with a pair of prominent lateral carinae.

recurva.

11. Apical segment of tarsi marked with black ; seventh tergite as in Fig-

ure lis levis.

Apical segment of tarsi not marked with black; seventh tergite not as

above opinabilis.

12. Carina or angle on lateral margin of seventh tergite produced into a dis-

tinct spine (fig. 204) 13.

Lateral margin of seventh tergite showing a sharp or distinct angle but
not a spine (fig. 213)

, 16.

13. Labrum unusually long, reaching much beyond the anterior coxae ; apical

part of seventh tergite rugose magdalena.
Labrum normal ; seventh tergite punctate 14.



58 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 75

14. Middle femur dentate bidentata.

Middle femur plain, or with a single tooth near the apical end bordering

a well-defined notch 15.

15. Middle femur plain ; seventh tergite black tenuifasciata.

Middle femur with tooth bordering a deep notch at apex; seventh tergite

ferruginous mobii.

IG. Seventh sternite conspicuously narrowed; process on sixth sternite a

rounded, transverse swelling stenebdoma.

Seventh sternite normal ;
process on sixth otherwise 17.

17. Dorsum of abdomen almost wholly pale mediterranea.

Dorsum of abdomen bearing only fasciae, of which the first may be inter-

rupted or reduced to lateral spots 18.

18. Middle femur dentate below on apical half torosa.

Middle femur plain 19.

19. Terminal segment of antenna curved and truncate, its posterior apical

angle pointed (fig. 162) ; seventh tergite black quinquispinosa.

Terminal segment of antenna not specially modified ; apex of seventh

tergite maculated , pugillatrix,

20. Spine of eighth sternite ending in two points persimilis.

Spine of eighth sternite ending in a single point 21.

21. Anterior tibia bearing on inner side near apical end a slight depression

between two black spots, the mort distal one cup-sliaped tenebrosa.

Anterior tibia not bearing such characters 22.

22. Middle metatarsus bearing a distinct lobelike dilation or swelling on its

inner surface, usually at the middle or near the proximal end 23.

Middle metatarsus without such dilation or swelling 20.

23. Basal part of wing infumated ; apical part clear 24.

Wings clear, or uniformly infumated more or less 25.

24. Fasciae on tergites 1-5 yellow; sternites ferruginous doriae.

Fasciae on tergites 1-5 pale; only sternites 2 and 6 marked with fer-

ruginous fuscipennis

25. Second sternite bearing a central ferruginous area ; slender, less than 20

mm. in length stevensoni.

Second sternite without ferruginous area ; stout, 20 mm. or more in

lengtli
,

refuscata.

26. Middle femur serrate or dentate (in some cases only two or three teeth

near distal end) 27.

Middle femur not serrate or dentate, smooth 67.

27. Second and sixth sternites without distinct processes (in some species the

second sternite may bear a more or less evident carina and the sixth may
or may not bear a median blunt protuberance suggestive of a process) _28.

Second sternite plain or weakly carinate ; sixth with small median process

and a pair of small lateral processes near the apex of the segment.

insularis.

Second sternite with distinct process ; sixth plain sinuata.

Second and sixth sternites with processes more or less well developed 36.

28. Middle metatarsus distinctly curved, its inner surface beset with several

stout spines 29.

Middle metatarsus not so formed 30.

29. Mesosternum marked with black; sternites 2-4 mostly black; genital stipes

as in Figure 217 arcuata.

Mesosternum yellow; sternites 2-4 almost wholly yellow; genital stipes

as in Figure 218 U-scripta.
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30. Sixth and seventh tergites black 31.

Sixth, or both sixth and seventh tergites, maculated 33.

31. Fascia on second tergite continuous velox.

Fascia on second tergite interrupted o2.

32. Clypeus with lateral borders black; tarsi more or less heavily suffused

with black above cinerea.

Clypeus wholly yellow; tarsi wholly yellow liinei.

33. Clypeus wholly black alacris.

Clypeus yellow 34.

34. Seventli tergite with distinct lateral lobes (fig. 153) 35.

Seventh tergite without lateral lobes aldabra.

35. Seventh tergite notched at the apes (fig. 208) trepanda.

Seventh tergite roundly pointed at the apex (fig. 153) crientalis.

Seventh tergite squarely truncate at the apex (fig. 191) seculata.

36. Prccess on sixth sternite prominent, its ventral surface flattene'l, bifurcate

at apex 37.

Process on sixth sternite a transverse ridge, not sharply pointed but

slightly curved on each side of midline belfragei.

Process on sixth sternite prominent, very broad and thin, rounded distally,

almost a semicircle. (Intermediate segments of anterior tarsus dilated,

fattened, and marked with black) Integra.

Process on sixth sternite prominent, its ventral surface flattened, bluntly

pointed; pair of lateral processes on same steniite 38.

Process on sixth sternite not as above, either relatively small or, if

flattened and roundly pointed, then the lateral processes on this sternite

are lacking 43.

S7. Spur on the middle tibia reaching to or beyond the middle of the meta-

tarsus amoena

Spur on middle tibia not reaching to or beyond the middle of the meta-

tarsus sayi.

38. Thorax, propodeum, and abdomen without maculations (.Japan) fumida.

Thorax, propodeum, and abdomen—one or more of these maculated .39.

39. Narrow basal border of clypeu-^ black 40.

Basal border of clypeus otherwise 41.

40. Scutum without discal marks oculata.

Scutum with well-developed (U-shaped) discal mark nigrocornuta.

41. Segments 8-12 of flagellum dilated and bluntly spinose on posterior border

(fig. 140) miserabilis.

Segments of flagellum not as above 42.

42. Prothorax not maculated; genital stipes as in Figure 112 hamata.

Prothorax maculated in greater or less degree
;
genital stipes otherwise.

nubilipennis.

43. Anterior distal border of middle tibia produced into a spinelike process 44.

Anterior border of middle tibia not so developed, normal 46.

44. Middle tibia curved ; middle metatarsus flattened at the apical end.

merceti.

Middle tibia not curved ; middle metatarsus round 45.

45. Large, 20 mm.
;

genital stipes as in Figure 182 regnata.

Smaller, 15 mm.; genital stipes as in Figure 194 spatulata.

46. Last three segments of antenna broad, flattened, and excavated below

;

apical segment triangular in outline (fig. 1.59) 47.

Last three segments of antenna not as above 48.
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47. Seventh sternite with a lougitudinal, median carina that is bifurcate at

apex ; spine of eighth stei-nite normal rostrata.

Seventh stei-nite with simple median carina that does not reach the apex

of the sternite; spine of eighth sternite short, straight, and broadly

flattened picticollis,

48. Clypeus wholly or in part black, or bearing a pair of black spots 49.

Clypeus yellow or pale 52.

49. Middle metatarsus with a pair of stout spines at its middle point below;

distal half below somewhat curved megerlei.

Middle metatarsus not as above 50.

50. Clypeus and labrum (except lateral margins in some specimens) entirely

black melanopa.

Clypeus at most with a pair of black spots ; labrum yellow 51.

51. Scutum without discal marks; genital stipes as in Figure 98 forcipata.

Scutum with well-developed discal marks; genital stipes as in Figure

100 frioensis.

52. Seventh tergite as in Figure 148 ;
genital stipes as in Figure 14T__ochracea.

Seventh tergite and genital stipes otherwise 53.

53. Fascia on second tergite inclosing a pair of black sjwts ; some or all pairs

of lateral spots on sternites may be connected 54.

Fascia on second tergite not inclosing black spots ; lateral spots on sfernites

not connected 60.

54. Dorsum and posterior surface of propodeum immaculate ; genital stipes as

in Figure 91 55.

Dorsum and posterior surface of propodeum maculated ; genital stipes

otherwise 56.

55. Seventh sternite terminating with a distinct median carina ; fascia on first

tergite alone interrupted festiva.

Seventh sternite terminating with a distinct median notch ; some or all

fasciae on tergites (in addition to the first) interrupted muscicapa.

56. Spine of eighth sternite flattened, resembling a spearhead (fig. 145).

niponica.

Spine of eighth sternite rounded, of normal foi-m 57.

57. Fascia on first tergite continuous; second sternite with broad apical

fascia 58.

Fascia on first tergite interrupted ; second sternite with only lateral spots

(that may be connected with apical lines) 59.

58. Apical segment of antenna flattened and truncate at tip; scutum without
discal marks flavescens.

Apical segment of antenna i-ounded at tip; scutum with evident U-shaped
discal mark frioensis.

59. Fasciae on tergites. except on first, continuous connexa.
Fasciae on tergites all interrupted frioensis.

60. Narrow longitudinal and transverse discal lines on scutum; fascia on
scutellum aldabra.

Above combination of maculations on scutum and scutellum not
present qi^

61. Flagellum simple, none of its segments spinose or excavated gradilis.

Flagellum with some of its segments spinose or excavated 62.
62. Sides of propodeum and thorax (excluding prothorax) black; rarely small

spot on mesopleura 63.
Sides of propodeum and thorax with conspicuous maculations 66.
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63. Fasciae on tergites narrow; usually (not always) all interrupted; ulti-

mate tergite black spinolae.

Fasciae on tergites relatively broad, all but the first continuous ; ultimate

tergite maculated 64.

64. Fifth .segment of flagellum spinose
;
pubescence normal ; process on sixth

sternite short, broad, and roundly pointed ; fasciae on tergites bright

yellow cameroni.

Fifth segment of flagellum not spinose ; process on sixth sternite narrow

and sharply pointed ; fasciae on tergites white or greenish yellow 65.

65. Fasciae on tergites white comata.

Fasciae on tergites greenish yellow primaaestate.

66. Scutellum with pair of large lateral spots similans.

Scutellum without lateral spots primaaestate.

67. Process on sixth and second steniites lacking (second may sometimes show
a median carina) 68.

Process on sixth sternite two approximated tubercles ; seventh sternite a

spine 73.

Process on sixth sternite median and apical, supplemented by a pair of

curved lateral carinae
;
prominent lateral carinae on seventh sternite.

liberiensis.

Process on sixth, sternite a simple median swelling, not carinate or pointed :

that on second sternite small, median and pointed ; thorax and propodeum
entirely black and coA'ered with long, dense, hoary pubescence albata.

Process on sixth sternite a transverse ridge extending entirely across the

sternite, its median part broadly curved and brought to a sharp edge;

process on second sternite prominent; intermediate segments of anterior

tarsus greatly dilated zonata.

Process on sixth sternite variable in development, median, single, broadly

triangular or narrow, pointed or notched at the apex; that on second

more or less well developed, sometimes lacking ,_74.

68. Clypeus marked with black 69.

Clypeus not marked with black 71.

69. Seventh segment of flagellum spinose ; seventh sternite tricarinate.

formosana.

Seventh segment of flagellum not spinose; seventh sternite with only a

median carina 70.

70. Sternites 2-4 with small lateral spots kreichbaumeri.

Sternites with yellow fasciae, much narrowed at the midline raptor.

71. Fasciae on tergites yellow, limited to 1-i brullei.

Fasciae on tergites pale, not limited to tergites 1^ 72.

72. Seventh sternite ending in a spine pruinosa.

Seventh sternite not ending in a spine comantis.

73. Sides of thorax and propodeum black
;
yellow on tergites limited to lateral

spots beutenmulleri.

Sides of thorax and propodeum almost entirely yellow; yellow fasciae on
tergites continuous occidentalis.

74. One or more segments of flagellum spinose infumata.
Segments of flagellum not spinose 7.5.

75. Clypeus black or bearing black spots littoralis.

Clypeus neither black nor bearing black spots 76.

76. Propodeum black; fasciae on tergites limited to 1-4 brullei.

Propodeum maculated more or less ; fasciae on tergites not limited to l-4_77.
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77. Fasciae on all tergites interrupted 78.

Fasciae on tergites, some or all, continuous 80.

78. Sixth and seventh tergites maculated 79.

Sixth and seventh tergites not maculated inops.

79. Scutum with broken U-shaped yellow discal mark; fasciae on tergites

yellow frioensis.

Scutum, at most, bearing small white discal lines; fasciae on tergites

white multipicta.

80. Fasciae on tergites white with a trace of yellow on anterior margin

;

sternites 2-5 with broad, bright yellow fasciae almost completely cover-

jn<r them flavolatera.

Combination of fasciae on tergites and sternites as given above not pres-

ent 81.

81. Metanotum black; fasciae on tergites creamy white 82.

Metauotum maculated; fasciae on tergites yellow 83.

82. Fasciae on tergites continuous agrestis.

Fascia on first tergite (and usually those on third and fourth) inter-

rupted texana.

83. Front wing slightly infumated, most evident along the borders of the

veins melanaspis.

Front wing hyaline 84.

84. Scutum usually with pair of discal marks; dorsum of propodeum with

curved yellow fascia troglodytes.

Scutum without discal marks ; dorsum of propodeum black 85.

85. Process on second sternite prominent ; lateral spots on second sternite

connected helianthopolis.

Process on second sternite reduced, carinate in form ; lateral spots on

second sternite not connected bahiae.

86. Antennae and frons (except spot surrounding anterior ocellus) ferruginous

- or yellow suffused with ferruginous ; tergites 1-5 with conspicuous

maculations ; length 22-25 mm 87.

Combination of characters as given above not present 88.

87. Scutellum, metanotum, and propodeum each bearing a fascia diversipennis.

Scutellum, metanotum, and propodeum immaculate refuscata.

88. Neither metanotum nor dorsum or posterior surface of propodeum (exclud-

ing lateral angles) maculated 89.

Metanotum or dorsum of propodeum or its posterior surface, any or all

of these maculated 116.

89. Fasciae on all tergites interrupted medially (in some cases reduced to

lateral spots or wholly lacking) 90.

Some or all of the fasciae on tergites continuous 103.

90. Ultimate tergite strongly wrinkled belfragei.

Ultimate tergite not wrinkled, punctate (or rugose, in which case the
labrum is abnormally long) 91.

91. Clypeus heavily marked with black 92.
Clypeus not marked with black 96.

92. Wings clear ; length 15 mm. or less 93.
Wings somewhat infumated ; length greater than 15 mm 95.

93. Scape black
; maculations of first and fifth tergites reduced to small widely

separated lateral spots madecassa.
Scape maculated below

; maculations of first and fifth tergites interrupted
fasciae

, 94^
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94. Sternites 2-5 with lateral spots variabilis.

Sternites 2-5 entirely black atrifrons.

95. Base of clypeus strongly carinate; apex of sixth tergite rounded.

liberiensis.

Base of clypeus not strongly carinate; apex of sixth tergite truncate.

infumata.

96. Wings, except apical portion, clouded; abdomen almost devoid of macu-

lations tenebrosa.

Wings clear; abdomen with evident maculations 97.

97. Pubescence on head and thorax, especially on the sides, unusually long

and hoary; middle tibial spur reaching to or beyond the middle point

of the metatarsus 98.

Pubescence normal ; middle tibial spur not reaching to middle point of

the metatarsus 99.

98. Sixth tergite maculated connexa.

Sixth tergite black amoena.

99. Fasciae on tergites sinuate but not greatly attenuated medially ; body

comparatively slender 100.

Fasciae on tergites wide laterally, attenuated medially or reduced to

lateral spots ; body relatively robust 101.

JOG. Fascia on second tergite imperfectly inclosing pair of discal spots ; third

and fourth with pair of anterior emarginations ; fasciae yellow.

<•' muscicapa.
^ Fascia on second tergite like those on third and fourth ; fasciae on tergites

white spinolae.

101. Eyes not widely separated, inner margins plainly divergent at the clypeus

;

lateral spots on sternites connected by apical lines beutenmulleri.

Eyes widely separated, inner margins not divergent at the clypeus ; lateral

spots on sternites not connected by apical lines 102.

102. Abdominal markings creamy v/hita; tibiae heavily marked with black;

length about 16 mm : cinerea.

Abdominal markings yellow ; tibiae yellow ; 18-20 mm hinei.

103. Basal half of wings heavily clouded 104.

Basal half of wings not heavily clouded 105.

104. Scutellum with pair of lateral spots; sixth tergite black nubilosa.

Scutellum black ; sixth tergite maculated fuscipennis.

105. Clypeus with black basal border or a pair of basal black spots; usually

discal spots on second tergite 106".

Clypeus not marked basally with black 108.

106. Sides of thorax and propodeum conspicuously maculated ; length greater

than 20 mm luzonensis.

Sides of thorax and propodeum black or sparingly maculated ; length less

than 20 mm 107.

107. Fascia on first tergite interrupted texana.

Fascia on first tergite continuous flavescens.

108. Sides of mesothorax or propodeum or both with evident maculations__109.
Sides of mesothorax and propodeum black (rarely with inconspicuous
maculation on mesothorax) 112

I

109. Large and robust, 17-20 mm. ; fascia on second tergite more or less com-
pletely inclosing pair of black spots connexa.

Smaller, 15 mm. or less ; fascia on second tergite lacking black spots__110.
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110. Scutum and scutellum wholly black Integra.

Scutellum and sometimes the scutum with maculations, which may be

quite small ^^^'

111. Fasciae on tergltes yellow similans.

Fasciae on tergites white primaaestate.

112. Fascia on first tergite continuous 113.

Fascia on first tergite interrupted 114.

113. Fascia on second sternite inclosing pair of black spots, or bearing pair of

anterior emarginations ; sixth sternite black brullei.

Fascia on second sternite not inclosing black spots or bearing emargina-

tions ; sixth sternite maculated albata.

314. Fasciae on tergites bright yellow; ultimate tergite with central yellow

maculation cameroni.

Fasciae on tergites soiled or greenish white, rarely greenish yellow; sixth

tergite black or with white (sometimes greenish yellow) maculation__115.

115. Pubescence normal; sixth tergite black spinolae.

Pubescence unusually abundant ; sixth tergite with white ( rarely gre«.nish

yellow) maculation, sometimes much obscured comata.

116. Lateral spots on st^nites, at least those on sternite two, separated by a

ferruginous area or band 117.

Lateral spots on sternites not so separated ; ferruginous, if present at all,

limited to apical lines 120.

117. Clypeus strongly carinate at base ; second abscissa of the cubitella lacking.

nupera.

Clypeus not strongly carinate at base ; second abscissa of cubitella present

(sometimes much reduced) . 118.

118. Fasciae on tergites yellow 119.

Fasciae on tergites pale loupata.

119. Wings hyaline capensis.

Wings infumated stevensoni.

120. Labrum with median longitudinal carina whose distal part is broadened

and longitudinally grooved regia.

Labrum without such development 121.

121. Wings clouded medially or basally 122.

Wings not clouded medially or basally 125.

122. Clypeus not marked with black 123.

Clypeus black or marked with black 124.

123. Antennae ferruginous; legs marked with ferruginous gracilens.

Antennae black and yellow ; legs black and yellow nubilpennis.

124. Maculation on mesopleura large and conspicuous ; lateral spots on second

sternite (sometimes on all sternites) united by apical line melanaspis.

Maculation on mesopleura small or lacking ; lateral spots on second sternite

not connected oculata.

125. Scutum with no trace of discal marks 126.

Scutum with more or less well-developed discal marks 143.

126. Large, 17-22 mm. in length 127.

Small, 16 mm. or less in length 134.

127. Fasciae on tergites yellow; second inclosing black spots 128.

Fasciae on tergites white or pale yellow ; second never inclosing pair of

black spots 129.

128. Clypeus yellow occidentalis.

Clypeus almost entirely black recurva.
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129. Sixth tergite maculated '.

131.

Sixth tergite Wack 130.

130. Anterior metatarsus bearing seven spines ; fifth tergite with broad continu-

ous fascia , pruinosa.

Anterior metatarsus bearing five spines ; fifth tergite with widely separated

lateral spots quinquispinosa.

131. Sixth tergite bearing .spinelike hairs, most numerous laterally (spinelike

hairs on the apical border of fifth tergite also) sinuata.

Sixth tergite (and fifth) devoid of spinelike hairs 132.

132. Scutellum bearing lateral spots rostrata.

Scutellum bearing a fascia 133.

133. Fasciae on all tergites continuous miserabilis.

Fasciae on tergites 1-3 interrupted medially liventis.

134. Clypeus not marked with black 140.

Clypeus black or marked with black 135.

135. Labrum yellow or pale 136.

Labrum black or marked with black 138.

136. Sixth tergite maculated at apes megerlei.

Sixth tergite black 137.

137. Posterior metatarsus marked with black f formosara.

Posterior metatarsus entirely yellow oculata.

138. Mesopleura and metapleura well maculated helianthopolis.

Mesopleura and metapleura black (rarely .small spot on mesopleura) 139.

139. Fascia on the fifth tergite continuous velox.

Fasciae on the fifth tergite interrupted melanopa.

140. Fascia on first tergite continuous ; fasciae on tergites pale mercetl.

Fascia on fir.st tergite interrupted (sometimes continuous, in which case

fasciae on tergites are yellow) 141.

141. Fasciae on tergites yellow similans.

Fasciae on tergites pale 142.

142. Interrupted fascia on dorsum of propodeum inops.

No fascia on dor.sum of propodeum primaaestate.

143. Deep median transverse notch on front of labrum (fig. 135) mima.
Transverse notch lacking, at most a median prominence on labrum 144.

144. First intercubitus vein but slightly bent (fig. 220) 145.

First intercubitus vein normal 149.

145. Anterior ocellus normal ; that is, reduced to a cicatrice 146.

Anterior ocellus not completely reduced to a cicatrice, lens present,

though distorted 148.

146. Clypeus bearing pair of small black spots regnata.

Clypeus without black spots 147.

147. Sixth tergite and sixth sternite maculated perslniilis.

Sixth tergite and sixth sternite black hexaspila.

148. Lateral .spots on sternites 2-5; apex of sixth sternite yellow TJ-scripta.

Lateral spots on sternites 2-4; sixth sternite black arcuata.

149. Mandibles slender, teeth reduced to a single vestige; all tergites and all

sternites (including apical part of sixth) with continuous fasciae.

occidentalis.

Mandibles with at least one evident tooth ; maculations of tergites and
sternites not as given above 150.

150. Labrum unusually long (fig. 215) ; ultimate tergite ruguse (fig. 216)-rugosa.

Labrum normal ; ultimate tergite punctate l.ll.

22764—29 5
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151. Clypeus black or marked with black 152.

Clypeus uot marked with black 173.

152. Apical part of the terminal sef,'ment of all tarsi black above ; no black above

elsewhere on tar.si torosa.

Apical part of the terminal .segment of all tar.si not black above; or if .so,

then other parts of tar.si also black above 1.53.

153. Fasciae on all tergites interrupted medially 106.

All or at least .some of the fasciae on tergites continuous 154.

154. Anterior metatarsus dilatetl and flattened (tig. 219) 1.55.

Anterior metatarsus normal 156.

155. Dorsum of propodeum bearing a well-developed fascia borneana.

Dorsum of propodeum without fascia palmata.

156. Fasciae on tergites 1-5 continuous, or all continuous except that on

fifth tergite 157.

Fasciae, except that on first tergite (and sometimes that on fifth tergite

also), continuous 168.

157. Labrum black or with medial black stripe 158.

Labrum not marked with black 159.

158. Sides of thorax with conspicuous maculations levis.

Sides of thorax black or with only inconspicuous pale maculations velox.

159. Scape entirely black 160.

Scape with maculation below, sometimes very small 161.

160. Scutum with unbroken U-shaped discal mark ; raesopleura bearing large yel-

low maculation nigrocornuta.

Scutum with pair of discal lines (rarely with broken U-shaped mark)
;

mesopleura black or with small spot below wings oculata.

161. Second and third steruites with broad fasciae seculata.

Second and third sternites with lateral spots (sometimes connected by

fine apical lines) 162.

162. Frons wider than the eye viewed from iu front ; that is, the frons makes
up nioi'e than one-third of the total width of the head 1(33.

Frons not wider than the width of tlie eye seen from in front orientalis.

163. Posterior orbits very broad and above extended mesad on the occiput be-

yond the inner margins of the eyes at the vertex; proboscis when at i-est

not wholly retracted beneath the labrum spiritalis.

Posterior orbits not usually broad and not extended beyond the inner

margins of the eyes; proboscis when at rest completely retracted be-

neath the labrum 164.

104. Length 18-20 mm melancholica.

Length less than 18 mm 165.

165. Fasciae on tergites yellow; first roundly biemarginate on anterior dorsal

border borrei.

Fasciae on tergites pale ; first not biemarginate on anterior border.

opinabilis.

166. Black on clypeus in form of basal spots, entirely separate or united at

base of clypeus ; terminal segment of tarsi without dusky spot above_167.

Klack on clypeus a solid band or covering the entire clypeus ; terminal seg-

ment of tarsi with du.sky .spot above multipicta.

167. Lateral spots on sternites pron)inent and extending along apical margin of

sternite toward midline or joined by apical lines frioensis.

Lateral spots on sternites much reduced or lacking ; not connected by apical

lines pugillatrix.
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](is. Ultimate tergite black '^^'^

Ultimate tergite maculated 170.

mx Labium black helianthopolis.

Labrnm not black opinabilis.

170. Small, 17 mm. or less in length 1"*"!.

Large, 20 mm. or more in length (African) longipennis.

17L Discal mark on scutum in form of broad unbroken U ; maculation of

sixth tergite a pair of lateral spots 172

Discal mark on scutum not in form of unbroken U ; maculation of sixth ter-

gite an apical spot troglodytes.

172. Second sternite wholly yellow; sixth sternite maculated latifasciata.

Second sternite with large median black spot ; sixth sternite black laeta.

17o. Dorsal border of clypeus at the midline extended upward in the form of an

angle whose apex is above the lower level of the insertion of the anten-

nae; second sternite uniformly and tinely punctate with a very few some-

what larger punctures interspersed bellatrix.

Clypeus and second sternite not developed as given above 174.

174. Discal mark on scutum in form of U, complete or broken (sometimes only

the posterior transverse spots remain) 175.

Discal mark on .scutum a pair of narrow longitudinal lines 180.

17r>. Sixth tergite showing well-developed lateral ridges generosa.

Sixth tergite with weakly developed lateral ridges or v.ith none at all__17(>.

17t5. Second and third sternites broadly banded with yellow_ 177.

Second and third sternites not broadly banded with yellow, but bearing

lateral spots : ISO.

177. Fasciae on all tergites continuous 17S.

Fasciae on all tergites. or on all but the second tergite. interrupted.

piraporae.

178. Ultimate tergite yellow (bearing a single masculation) 179.

ntiniate tergite bearing pair of lateral maculations trepanda.

179. Fascia on lirst tergite with pair of black spots almost inclosed; length

17 mm latlfrons.

Fascia on first tergite showing only broad, shallow, anterior emarginations

:

length 14 mm spatulata.

180. Fasciae on all tergites interrupted (on some specimens that on second ter-

gite is continuous, but greatly narrowed at midline) insiilaris.

Fasciae on tergites usually all continuous (on one species the fa.scia

on first tergite and on another species those on third and fourth ter-

gites interrupted) 181.

181. Propodeum, especially its lateral angles, covered with long dense pubescence

(maculations pale faded yellow) mediterranea.

Propodeum showing only normal pubescence 182.

182. Length 15 mm. or less 183.

Length greater than 15 mm 184.

183. Both tergite and sternite of sixth abdominal segment maculated raptor.

Neither tergite nor sternite of sixth abdominal segment maculated__fucosa.

184. Mesosternum black sayi.

Mesosternum maculated IS-^i.

185. Sixth tergite black taiwana.

Sixth tergite maculated incognita.

18t). Fasciae on tergites white or pale primaaestate.

Fasciae on tergites yellow _^ 187.
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J87. Fascia absent on metanotum 188.

Fascia present on metanotum similans.

188. Fasciae on all tergites continuous zonata.

Fasciae on first tergite always interrupted; sometimes other fa.sciae also

interrupted muscicapa.

BEMBIX REGIA, new species

Figures 172-178

Type (male).—Black: labrum except median stripe; mandibles,

except tips ; narrow apical border and lateral spots on clypeus ; small

spot on scape below; small round spot on either side of anterior

ocellus ; minute spot between antennae
;
posterior orbits broad below,

narrow above; posterior border of pronotum; sides of protliorax

almost entirely; narrow lateral line on scutum above base of wings;

curved, interrupted fascia on posterior border of scutelluni; inter-

rupted fascia on metanotum; curved fascia on propodeum, broadest

on posterior surface; lateral angles and almost entire sides of pro-

podeum; large spot on metapleura; mesopleura and mesosternum

almost wholly; widely separated lateral spots on first tergite, broad

at lateral end and narrowed to a point at dorsal end; continuous

fasciae on tergites 2-4, that on second alm.ost inclosing a pair of discal

spots, those on third and fourth biemarginate on anterior border;

lateral spots on tergites 5 and 6; lateral spots on sternites 2-5;

legs except black line above on anterior femora, black line below and

broken line above on anterior tibiae, black spot above at base of the

other tibiae and black spot below on each segment of anterior and

middle tarsi; yelJovx On some i:)arts of the body the yellow has a

greenish tinge and the doi^al part of the tergal fasciae is pale.

The antennae are stout, the scape being unusually thick and heavy.

Segments 9-11 of the flagellum are broadened and flattened below

but are not much excavated, the surface being only slightly concave.

The apical segment is rounded, slightly curved and truncate at the

apex. The spines of the anterior metatarsus, of which one bears

seven and the other six, are peculiar in form, most of them, but not

all, being broad, flat, and stout (fig. 177). The intermediate femora
are dentate, each bearing at the base a single stout spine and apical

to this a series of very small spines. The middle tibia on its inner

side shows a slight swelling at the apical end. The middle meta-

tarsus is strongly curved and compressed. Below at its proximal
end is a slight protuberance covered with fine stiff hairs and the

anterior border at the apical end is developed into a broad, thin,

wedgelike process (fig. 174). This is true also of the second seg-

ment, and to a less degree of the third. The second sternite bears a
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prominent carina and the sixth a very narrow median process, whose

ventral surface is concave and whose apex resembles a carina. It

does not reach the apex of the sternite. The seventh sternite bears a

median carina. The sides of the seventh tergite are gently sinuate

and the apex is broad and round. Lateral ridges are present but not

at all prominent. The eighth sternite ends in a relatively short,

curved, hirsute spine that, near its middle, is much dilated along its

dorsal margin (fig. 178).

AUotyjje (female).—Black: narrow dorsal border and broader

lateral borders of labrum; very narrow border and narrow lateral

stripe on clypeus; pair of small spots betAveen antennae; pair of

rounded spots near anterior ocellus; trace of anterior orbits opposite

antennae; posterior orbits broad below, narrowed and shortened

above; posterior border of pronotum; side of prothorax, except large

lateral spot that covers much of the tubercle; narrow lateral lines

and narrow, transverse discal line on scutum; narrow fascia oq

posterior border of scutellum; narrow fascia on posterior border of

metanotum ; curved fascia on propodeum, widened and interrupted on

its posterior surface; spot on posterior lateral angles extended to

form an interrupted fascia on ventral part of posterior surface of

propodeum; vertical anterior stripe on side of propodeum; meta-

pleura almost entirely; triangular spot with longer leg vertical and

shorter leg longitudinal on mesopleura; widely separated lateral

spots on first tergite ; fascia on second tergite, notched at midline on

anterior border, broadly emarginate on median posterior dorsal

border, and enclosing a pair of elliptical black spots ; fascia on third

tergite similar to that on second but with emarginations representing

the discal spots; narrow, interrupted fascia on fourth tergite; small

widely separated lateral spots on fifth; small lateral spots on ster-

nites 2-4; line above and below on femora; tibiae, except black line

above and below; and tarsi, except black spot below on anterior

metatarsus
;
yelloic.

The flagellum is black with a fuscous line below on all segments.

The wings are slightly and uniformily infumated. The anterior

metatarsus bears six broad, black spines whose dorsal surface is con-

cave. The disk of the second sternite is smooth and shining and

bears scattered coarse punctures. The sixth tergite is roundly tri-

angular at the apex and is densely punctate except at the extreme

posterior end. The labrnm bears a distinct longitudinal carina that

broadens near the apex where it is distinctly grooved (figs. 172, 173).

The paratype differs but slightly from the allotype : the clypeus,

frons, and labrum have less yellow on them and the carina of the

labrum is less conspicuous at the base.
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Lentjth IT mm. Described from a male bearing the label " Neii-

Kamerun No. 218-21 Te.ssmann S. S.," and two females with the label,

'•Leubo Congo, D. W. Snyder."'

Type.—In the Zoologisches Museum der Universitat, Berlin.

Allotype.—<: Hi. No. 40837, U.S.N.M.

BEMBIX MIMA Handlirsch

Figures 134-137

Bemhcx mima II.wdlirsch. Sitz Akad. Wissensch. Wien, Math. -Nat. CI., vol.

102, 1893, p. 795.—Dalla Torre. Cat. Il.vm., vol. 8. 1897, p. .508.

Of this species I have before me two specimens, a male bearing

the label "Mexico, Districto Federal, J. R. Inda, Collector," and a

female bearing the label, " Guadalajara, Jalisco, Mex., IX, 14, Mc-

Clendon." This species is distinguished by the presence on both

sexes of a prominent madian transverse notch on the labrum and of

a well-defined apical pygidial area on the last tergite, set off by

short but evident lateral ridges. Handlirsch described this species

from a single female and I am therefore giving below a detailed

description of these two specimens.

31ale.—Black: Labrum; mandibles, except tips; clypeus, except

narrow basal border ; scape below ; spot between antennae ; broad but

short anterior orbits; broad posterior orbits narrowed and abbrevi-

ated above; spot on side of prothorax; fascia on posterior border of

prothorax including tubercles but interrupted dorsally at midline;

narrow lateral line on scutum above base of wings; narrow curved

fascia enlarged laterallj^ on scutellum; narrow curved fascia on

metanotum; spot on metapleura; fascia on first tergite broken into

lateral spots and median dorsal spot ; fasciae on second and third

tergites interrupted medially and emarginate on anterior 'border on

either side the middorsal line; fasciae on fourth, fifth, and sixth

tergites broken into spots; large median spot on apex of seventh

tergite; small lateral spots on second sternite; anterior border of

femora of first pair of legs ; anterior distal end of femora of second

and third pairs; all tibiae, except black line on posterior border; and
tarsi; yelloio.

The female closely resembles the male but with the maculations a

little more extensive. The black on the clypeus is restricted to a

pair of small spots; there is a broken U-shaped discal mark on the

scutum ; a broad interrupted fascia on the propodeum and a spot on
its side ; the mesopleura almost entirely yellow ; and lateral spots on
sternites 2 and 3. In other respects the maculations are very similar

to those on the male.
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The flagellum is black above, yellow or ferruginous below, and

segments 8-11 of the male are somewhat prominent on their posterior

distal border but can not be termed spinose. The labrum bears a

prominent, transverse median notch whose lower border assumes

somewhat the form of a tooth. The sixth tergite of the female and

the seventh of the male bear an evident apical pygidial area set off

by short lateral ridges. The anterior metatarsus is provided with

eight spines. The infumation of the wings is slight, although a

little more evident in the female and a little more uniform than in

the male. The pubescence is short and fairly dense on the head,

thorax, and propodeum; gray on the head, sides of thorax, and on

the propodeum; brownish on the scutum. The posterior border of

the middle femur of the male does not bear evident teeth or spines.

The second sternite of the male bears a prominent median process

and the sixth a conspicuous, short, median tooth bluntly rounded at

the point. The genital stipes is distinct in form as shown in Figure

136.

BEMBIX TAIWANA Bischoff

Btmbex taiu-(inu Bischoff, Deutscli. Ent. Zeitschr., Heft., 7, 1913, p. 712.

Of this species I have before me a male and a female identified

by Bischoff. The pubescence on the head, thorax, and propodeum
of the male is almost white, not unusually long but unusually dense,

especially on the scutum. The scutum, except for very inconspicu-

ous lines above the base of the wings, is entirely black ; the scutelluni

bears a narrow fascia; the maculations of the metanotum. the

propodeum, and the sides and venter of the thorax are so extensive

as to render these parts almost devoid of black. The color is a pale,

clay-colored yellow. The tergites are wholly of this color, the first,

second, third, and fourth each bearing a pair of much reduced, trans-

verse, black spots or lines. Segments 10 and 11 of the flagellum

bear prominent excavations, and 7-9 are somewhat spinose. The
posterior border of the middle femur is smooth but is much com-

pressed and wedgelike. The second sternite shows only a trace of

a carina and the sixth a low, roundly-pointed, triangular prominence.

The seventh tergite is deeply emarginate at the apex and at the

base there is a pair of short but distinct lateral ridges whose posterior

ends do not form spines or sharp angles.

The color on the female is a more decided yellow. The scutum

bears a pair of posterior, median discal marks ; the fascia on the

scutelluni is interrupted ; and the yellow on the metanotum and

dorsum of the propodeum is less extensive than on the male. The

side of the thorax and tlie propodeum are similar to those of the

male. The fasciae on the tergites are less extensive than those on
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the male, leaving a black posterior border on each tergite. The

sixth tergite is black and the maculations on sternites 2-5 are re-

duced to lateral spots. The two specimens bear a common label,

" S. Formosa, Taihanroku, 3.-10. VIII. 08, Sauter."

BEMBIX FUCOSA, new species

Figures 104-106

Tyfe (male).—Black: labrum; mandibles, except tips; clypeus;

frons below anterior ocellus, except pair of large black spots ; scape,

except spot above; anterior orbits deflected inward and interrupted

at anterior ocellus; posterior orbits broad below, narrow above;

prothorax almost wholly; broad lateral lines and broken U-shaped

mark on scutum; narrow fascia on posterior border of scutellum

enlarged laterally; fascia on metanotum; prominent curved fascia

on posterior and dorsal surface of propodeum ; lateral angle and side

of propodeum; metapleura and mesopleura almost entirely; fasciae

on tergites 1-5 continuous, on G interrupted; first fascia narrowed

dorsally and bisinuate dorsally on anterior border ; second inclosing

a pair of elliptical black spots and deeply and acutely emarginate

on posterior border at dorsal midline; third similar to second but

with dorsal elliptical spots not entirely enclosed; fourth and fifth

bisinuate on anterior margin and very deeply and acutely emargi-

nate on posterior margin at midline; lateral spots on sternites 2-5,

those on sternites 2 and 3 almost united by apical prolongations ; legs,

except black anterior spot on middle and posterior coxae, black spot

on trochanters, black line above on anterior femur, and black spot

below on all tibiae ; creamy white or tright yellow. The maculations

on the head (except the frons in part and the lower part of the

posterior orbits), the posterior line on scutum, fasciae on scutellum

and metanotum, and the dorsal part of the fasciae on the tergites

are pale, creamy white. The longitudinal discal lines on the scutum

and the lower part of the large spot on the mesopleura are decidedly

rufous. Elsewhere the maculations are yellow.

The antennae are dark above, fuscous below. Segments 7-10 of

the flagellum are dilated and obtusely prominent on posterior margin.

Segments 9-11 are excavated below and segment 12 is flattened

toward the apex, roundly pointed and strongly curved. The middle

femur is dentate below. The second sternite bears a prominent, com-

pressed, bluntly pointed process. The process on the sixth sternite is

peculiar in that its base is a transverse swelling, from the median
part of which a carina, broad at base but narrowed to an edge at

apex, extends in a curve to the apical margin of the sternite. The
seventh sternite is strongly carinate on midline. The seventh tergite

bears conspicuous lateral ridges and is roundly pointed at the apex.
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The allotype (female) in the character of its maculations differs

but little from the type. The anterior orbits are not interrupted

and are continuous with the posterior orbits; the U-shaped discal

mark on the scutum is broader and unbroken; the fasciae on the

tergites are all continuous, broader than on the type, and both

second and third inclose paired black spots. The yellow of the

maculations is more intense than on the type, only the clypeus,

frons, and labrum showing evidence of creamy white. Like the

type, the discal mark on scutum and the spot on mesopleura show
a strong rufous coloration. The disk of the second sternite is smooth

and shining and bears scattered coarse punctures. The sixth sternite

is slightly carinate.

The wings in this species are hyaline, and the second abscissa of the

cubitella is absent or rudimentary. The pubescence is of normal

character. The anterior metatarsus bears seven spines. The frons

between the antennae and the basal part of the cl}^eus are carinate.

On one female paratype the fascia on the first tergite bears a pair of

rounded black spots and on one male paratype the fascia on the

fifth tergite, as well as that on the sixth, is interrupted at midline.

Length 15 mm. Described from three males and four females, of

which number six bear the label " Ober-Burma, Mandaiay, 26. 8. 00,

Coll. Bingham." The seventh (a female) bears the same label but

with the date reading " 2. 9. 00."

Type.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX LOUPATA, new species

Figures 123-126

Type (male).—Black: labrum; mandibles, except tips; clypeus,

except pair of small black spots; frons between antennae; pair of

small spots on frons near anterior ocellus; scape below; broad but

short anterior orbits; posterior orbits narrowed above; posterior

border of pronotum; side of prothorax, except black spot that in-

cludes most of tu]>ercle; small lateral spot on scutum above base of

wings ; fascia on scutellum reduced to narrow widely separated lines

;

narrow elongated spot on mesopleura; fascia on first tergite inter-

rupted and parts narrowed to a point at mid-dorsal line ; fascia on

second broad laterally, widelj'^, and deeply emarginate (the emargi-

nations prolonged to right and left) and acutely notched on anterior

border and slightly emarginate at midline on posterior border;

fasciae on third and fourth tergites similar to that on second but

with emarginations less pronounced; that on fifth tergite broad and
only slightly narrowed at midline; that on sixth also broad and

almost interrupted at midline; lateral spots on sternites 2-6 con-

nected by apical lines, except those on sternite 6; femora, except
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above and below basally ; tibiae, except spot below on anterior pair

and basally above on all ; and tarsi
;
pale loith a tinge of yellow on the

labrum and on the lateral portions of the tergal fasciae. The anterior

part of the apical lines connecting the lateral sternal spots is tinged

with ferruginous.

The flagellum is dark above, lighter below, and at the apex takes

on a ferruginous appearance. Segments 9, 10, and 11 are slightly

excavated below, and 7 and 8 are spinose. The ultimate segment is

slightly curved, somewhat flattened and pointed at the apex. The

middle femur below is beset Avith several sharp-pointed teeth that are

longest near the apex of the femur, Avhich on its posterior surface

bears a distinct longitudinal depression or gi'oove. The second

sternite bears a long, low, thin carinalike process that ends in a blunt

point. The sixth sternite is peculiar in that it bears a median tri-

angular swelling that can not be termed a process, since its apical

part slopes smoothly to the apical margin of the sternite, which

shows a slight median apical emargination. The seventh sternite

shows a prominent median carina and is distinctly notched at the

apex. The seventh tergite on either side bears a distinct lateral ridge

with an emargination producing a lateral angle and bears within this

angle several short spinelike hairs. The apex of the tergite is rela-

tively broad and roundly truncate.

Allotype (female).—Black: labrum; mandibles, except tips; apical

border of clypeus; spots on frons; scape and flagellum below; anterior

and posterior orbits; apex of sixth tergite; sixth sternite; fasciae

joining lateral spots on sternites; legs except basal segments and more

or less of the basal part of all femora
;
ferruginous. Narrow line on

posterior border of pronotum
;
posterior part of tubercle ; narrow

fascia on posterior border of scutellum ; narrow fascia on metanotum

;

narrow abbreviated fascia on propodeum ; small spot on lateral angles

of propodeum; continuous fasciae on tergites 1-5: first narrowed

medially; second inclosing pair of dorcal blacl>*spots ; third, fourth,

and fifth biemarginate on anterior dorsal border and acutely sinuate

at mid line on posterior border; and lateral spots on sternites; jmle.

Traces of yellow are seen on the labrum, on the extreme lateral por-

tions of the tergal fasciae and on the tibiae. The sixth sternite is

carinate on the mid line and the sixth tergite, which is narrow and

rounded at the apex, is covered with si^inelike haire A'ery prominent

laterally at the base.

Length 14-lG mm. Described from three specimens. The type and
allotype bear the label, " Deutsch Ost Afrika, Kanoga, Fr. MuUer S."

A second female, which I have referred to this species, bears the label,

" Victoria-Nyansa, I. Ukerewe, Conrads S. G." This differs from the

allotype in having the labrum light yellow, the abdominal fasciae

brighter with a creamy yellowish tinge. The ferruginous fasciae
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connecting the lateral sternal spots are much obscured and the pro-

podeum is wholly black.

Tyye (male).—In the Zoolo<^isches Museum der Universitat, Berlin.

BEMBIX RESIDUA, new species

Figs. 184-186

Type (male).—Black: labrum; mandibles, except tips; clypeus,

except pair of large basal black spots; scape below; frons between

and above insertion of antennae, except pair of narrow vertical lines

between antennae; broad, short anterior orbits; posterior orbits nar-

rowed above; posterior border of pronotum; side of prothorax almost

entirely; spot on tegula ; small lateral spot on scutum at ^jase of

wings; small lateral spots on scutellum : fascia on anterior border of

metanotum not reaching its lateral margins; broad curved fascia on

dorsum and posterior surface of propodeum ; lateral angles and nearly

the entire sides of propodeum; metapleura ; mesopleui'a, except black

spot behind tubercle and another in front and above middle coxa;

mesosternum ; verj^ broad fasciae on tergites 1-6; fascia on first

tergite broadly and shallowly bisinuate on anterior dorsal margin and

more deeply and more acutely bisinuate on posterior dorsal margin;

.second and third fasciae each inclosing a pair of narrow, elongated,

elliptical dorsal black spots and somewhat irregular on dorsal margin;

fourth and fifth each biemarginate on anterior dorsal border and
slightly emarginate on posterior border at midline; sixth slightly

bisinuate on anterior border, slightly emarginate at midline on pos-

terior border, and shortened laterally; seventh tergite, except basal

lateral black areas; lateral spots on sternites 2-6; legs, except spot

below on posterior coxae, spot on all trochanters, line above on all

femora, line above and below on all tibiae, and spot below on each

segment of all tarsi
;
pale or soiled yeJlowhh loklte.

The flagellum is black and segments 8 and 9 are spinose.

Segments 10 and 11 are excavated below and are somewhat dilated.

Segment 12 is very slightly curved and is rather sharply pointed at

the apex. The frons between the antennae and to a less extent the

basal part of the clypeus are carinate. The anterior metatarsus is

provided with six spines, of which the proximal one is quite small.

The middle femora are weakly serrato-dentate. The process on the

second sternite is a low median carina ending posteriorly in a short

blunt point. The sixth sternite bears a low broadly triangular,

obtusely pointed process and the seventh is strongly carinate on the

midline. The seventh tergite, which is slightly sinuate laterally,

truncate apicall3% and slightly emarginate at apical midline, bears

short but evident lateral ridges. The wings are very slighth' but

uniformly infumated. The pubescence is short, dense, and gray on
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head, thorax and propodeum, except on the scutum and scutelhim,

where it is unusually short and brown in color. The sixth tergite,

and to a less degree the fifth and fourth also, are covered with rela-

tively long black pubescence. The inner eye-margins are slightly

divergent at the clypeus.

This species stands close to B. taiwana Bischoff from which it

differs in the character of its maculations, in the character of the

pubescence on the scutum, and in the better development of the

processes on sternites two and six.

Length 22 mm. Described from a single male bearing the labels,

"China, Tsha-jiu-san, V.-VI. 12, Mell S. V.," and " Berggebiet i.

N. V. Kuangtung, Bambuswald, ca. 1400 m Hoch."

Typ^.—In the Zoologisches Museum cler Universitat, Berlin.

BEMBIX RECURVA, new species

Figures 165-168

Type (male).—Black: lateral borders of labrum; narrow apical

band and extreme lateral borders of clypeus; short anterior orbits

broadened just above insertion of antennae; broad posterior orbits,

narrowed above and not extended to vertex ; spot on side of pothorax

extending to tubercle; median bilobpd spot on posterio-dorsal sur-

face of propodeum; lateral angles of propodeum; spot on anterior

part of mesosternum ; broad fascia on first tergite enclosing a round

black spot near anterior margin on left side of midline and having

a broad rounded anterior emargination on right side; broad fascia

on second tergite inclosing pair of elliptical dorsal spots; narrow
fascia on third tergite greatly shortened at the side; pair of lateral

spots on second sternite; femora in part; tibiae, except line above on
first pair and line below on second and third pairs; tarsi, except

apical part of terminal segment of all pairs and posterior border of

metatarsus of first pair
;
yellow.

The flagellum is black above but not wholly so below, and segments

7, 8, and 9 are slightly spinose. Segments 10, 11, and 12 are slightly

excavated, and 12 which is as long as 10 and 11 combined, is curved,

and is also narrowed toward the apex, which is roundly pointed.

The posterior border of the middle femur is somewhat undulate and
near its distal end bears two blunt rounded teeth. The second
sternite bears a weakly developed median process and the sixth a

well-developed, narrow, flattened, bluntly pointed process that ex-

tends slightly beyond the apex of the sternite. The seventh tergite

is broadly and bluntly rounded at the apex. It is slightly sinuate
laterally and bears a pair of lateral ridges that stand out prominently
when the tergite is viewed from the side.
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Allotype (female).—Black: extreme apical, lateral angles of

clj'peus; spot below on scape; spot on either side anterior ocellus;

obscure yellow. Posterior orbits not reaching vertex; narrow line

below tubercle on prothorax; fascia narrowed laterally on posterior

surface of propodeum; lateral angles of propodeum; broad fascia on

first tergite with broad, shallow, median anterior emargination;

fascia on second tergite inclosing a pair of elliptical dorsal black

.-pots; small lateral spots on second sternite; femora apically in part;

anterior surface of anterior tibiae ; outer surface of middle and pos-

terior tibiae; hnght creamy yellow. The yellow of the tarsi is ob-

scured by brownish or ferruginous. The posterior surface of the

anterior metatarsus, as in the type, is black. The sixth tergite is

bluntly rounded at the apex. The sixth sternite bears numerous

coarse punctures, especially near the apex, among which are many
very fine punctures. The second sternite is slightly carinate on the

midline, shining and provided with scattered coarse punctures.

The wings in this species are hyaline and the pubescence is very

?hort and inconspicuous. The posterior lateral angles of the propo-

deum are unusually prominent in this species, giving the posterior

surface of this segment somewhat the shape and appearance found in

the genus Bicyrtes.

I have assigned to this species two other males that differ markedly

fi'om the type in the extent of their maculations. On each of these

the labrum is wholly yellow; the clypeus bears only a small pair of

black spots; the prothorax is almost wholly yellow; there are lateral

spots on the scutellum, a fascia on the metanotum, a curved fascia

on the propodeum, and a small spot on the mesopleura. On one there

are broad fasciae on the first six tergites, the second inclosing black

spots, whereas on the other the fasciae are limited to the first three

tergites, the second fascia inclosing black spots. I have placed these

specimens in this species in spite of the fact that they differ go

widely in the extent of their maculations and are slightly larger in

size, because I can find no essential difference in the morphological

characters of the three males and because no two of them agree in

the extent of their maculations.

Length, 22 mm. Described from three males and one female. The
type ^ and allotype are from Neu-Kamerun, collected by Tessmann.

5 Tlio specimen designated as the type of this species is in bad condition. When received

for study the sixth and seventh abdominal segments were completely retracted so that
the specimen had to be relaxed before it could be studied. At some previous time it had
decoiiipo.>--ed to such an extent that not only ha.«i the color faded but as soon as it was
relaxed it fell into pieces and had to be reassembled after the genitalia had been extracted
and the terminal abnominal segments extended. After the description had been written
the genitalia of the type, through an unhappy accident, was lost, but not before the
author had made a careful comparison of the genitalia of the type and paratypes and
assured himself that there were no differences between them di.scornible.
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The two paratypes (males), collected by Riggenbach, bear the follow-

ing labels : The one, " Kameriin int. Garua." and the other, " Kamerun

Tsad-See a. Benne iinterh. Garua."

Type.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX LEVIS, new species

Figures 116-118

Type (male).—Black: labrum: mandibles, except tips; clypeas,

except a pair of elliptical spots; scape below; spot between and above

antennae; broad anterior orbits shortened above; posterior orbits

narrowed above; posterior dorsal border of prothorax; sides of

prothorax almost entirely; spot on tegula; narrow line on scutem

above tegula; curved fascia on posterior border of scutellum; narrow

fascia on posterior border of metanotimi; broken fascia on dorsum

of propodeum ; lateral angles and spot on sides of propodeum ; nar-

row line on metapleura; large spot almost divided into two on

mesopleura; continuous fasciae on tergites 1-5, first deeply sinuate

on anterior median margin, second inclosing almost completely a

pair of dorsal black spots and emarginate on posterior median border,

remainder bisinuate on anterior border and emarginate on posterior

median border; obscure spots on tergite six; lateral spots on

sternites 2-4; spot on coxae; femora in greater part; tibiae, except

lines below and on posterior border; tarsi, except terminal segment

of each; white with a slight tinge of cremny yellow in some places.

The flagellum is black and segment seven is bluntly but (piite evi-

dently spinose. Segments 9-11 are slightly excavated and segment

12 is flattened, distinctly curved, and roundly truncate at the apex,

which is ferruginous in color. The intermediate femora are not

considered serrate or dentate, although the apical end of the posterior

border is slightly roughened. The middle tibiae and tarsi are normal.

The anterior metatarsus bears six spines. The second sternite (on

the type) bears an evident median carina that does not end in a

process or spine. The second sternite of the male paratype bears a

large, curved, sharply pointed process whose ventral surface is slightly

concave. The seventh sternite is carinate on midline. The seventh

tergite is deeply sinuate on either side apically, causing the tergite

to end in a blunt point (fig. 118).

The allotype (female), though resembling the type closely, differs

in maculations as follows : The labrum and cljq^eus are black, except

narrow lateral borders; the scape is wholly black; spot at the insertion

of antennae is much reduced; the scutum bears a broken U-shaped
discal mark; the fascia on the propodeum is complete; the fascia

on the second tergite (and probably that on the third, which is much
retracted) bears a pair of completely inclosed discal spots; fascia
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on fifth tergite is interrupted at midline; the spots on the sides of

the thorax and propodeuni are better developed; and the color in

general is slightly more yellowish.

The wings on both sexes are hyaline and relatively long. The

pubescence is short, white and sparse. The disk of the second sternite

of the female is shining and bears numerous coarse punctures. On
three of the female paratypes the fascia on the fifth tergite is con-

tinuous, and on two the scutum bears only the transverse posterior

discalmark. On some the fascia on the third tergite incloses a pair

of black discal marks.

Length 15 mm. Described from two males and five females from

Africa. These specimens bear labels as follows : Type and allotype,

'• Neu-Kamerun, No. 15o-G7, Tessmann S. G." ; male paratype, " Belg.

Kongo, Duma, Ubanga-Dist., Dr. H. Schubotz leg., 20, X. 1910.";

two females paratypes, the label, "Bosun, 545, 22.4.14, Tessmann.";

another, the label, '' Kamerun, Tsad-See, Garua, 21. VIII. 1909.

Riggenbach S. G."; and the fourth, the label, " Kamerun, Schafer

S. G."

Tyfe.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX OPIKABILIS. new species

Figures 14&-152

Type (male).—Black: labrum; mandibles, except tips; clypeus,

except small pair of black spots; space between antennae extending

upward; pair of spots near anterior ocellus; scape below; anterior

orbits shortened above; narrow posterior orbits; narrow posterioi-

border of pronotum and side of prothorax, except large irregular black

spot extending into tubercle ; narrow lateral line on scutum above base

of wings; narrow fascia on posterior border of scutellum; narrow
fascia on metanotum; large posterior spot and narrow anterior verti-

cal line on side of propodeuni; spot on metapleura; long vertical

spot on mesopleura; broad continuous fasciae on tergites 1-6, first

narrowed medially, second inclosing pair of black spots, third almost

completel}^ inclosing pair of black spots, the others biemarginate on

anterior border and all fasciae to a greater or less degree sinuate on

posterior median border ; lateral spots on sternites 2-6 ; femora, except

spot at base below and line above on all ; tibiae, save line above and
below on all; and tarsi; pale or light yellow. The labrum, the lateral

spots of thorax and propodeuni, the lateral sternal spots, and the legs

show a preponderance of yellow.

The flagellum is black above, light below, the ultimate segment
becoming ferruginous at the apex. Segments 6, 7, and 8 are spinose

below, but the spines are not conspicuous; segment 5 is prominent
below but not spinose. Segments 9-11 are slightly excavated below
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and segment twelve is curved, flattened toward the apex, which is

bhintly rounded. The middle femur below near the apex is slightly

roughened but can not be said to be dentate. The second sternite

bears a median sharp-pointed process and the sixth a small wedge-

shaped process whose apex does not extend to the apical border of

the sternite. The seventh bears a median carina. The seventh ter-

gite is coarsely punctuate and bears distinct lateral ridges but showt

neither lateral angles nor lateral spines. It is sinuate laterally and

is broadly rounded at the apex, which is slightly emarginate at

midline.

Allotype (female).—Black: labrum; mandibles, except tips; cly-

peus, except pair of large black spots; pair of small spots on frons

near vertex ; broad anterior orbits shortened above
;
posterior orbits

;

sinuate fascia on posterior border of pronotum; side of prothorax,

except irregular longitudinal spot which includes anterior part of

tubercle; narrow lateral line above base of wings and broken trans-

verse posterior discal mark on scutum; narrow fascia on posterior

and lateral margins of scutellum; narrow fascia on metanotum;

narrow curved fascia on propodeum, extended, enlarged, and inter-

rupted on its posterior surface ; spot on lateral angle and larger an-

terior spot on side of propodeum; spot on metapleura; large spot

on mesopleura; continuous fasciae on tergites 1-5, first much nar-

rowed medially, second inclosing pair of black spots and deeply

emarginate at anterior midline, third inclosing pair of black spots,

fourth and fifth biemarginate on anterior border and together with

the second and third all strongly sinuate at posterior median border

;

lateral spots on sternites 2-5 extended inward but not forming con-

tinuous apical lines; femora in part; tibiae, except line above and

below on all ; and tarsi
;
pale or soiled white.

The flagellum is black above, ferruginous below, becoming much
lighter in color toward the apex. The second sternite is shining

and bears numerous coarse punctures scattered over tlie disk, and

the sixth is coarsely punctate and distinctly carinate mediall}' on its

apical half. The sixth tergite is slightly sinuate laterally and much
narrowed toward the apex, which is roundly pointed.

The wings of this species are hyaline and the second abscissa of

both radiella and cubitella is present. The pubescence on head,

thorax, propodeum, and base of abdomen is long, dense, and whitish

in color. The frons between the antennae and the base of the cly-

peus are distinctly carinate. Of the female paratypes, two differ

from the allotype in having a pair of narrow discal lines in addition

lo the broken transverse line on the scutum; while a third differs

in having no discal mark on the scutum and in having the fascia on
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the scutelliim and the fascia on the first tergite interrupted at the

midline.

Length 15-17 mm. Described from four males and four females.

The type, allotype and three male paratypes bear a common label:

"D. O. Afrika, Kagera, Haobert S. G." Of the female paratypes

each bears a different label :
" Chinchoxo, Falkenstein S " ;

" D. O.
Afrika Kiwugebiet, Dr. Kandt S"; and " D. O. Afrika, 50 klm.

ostl. V. Kosongo Urwald Grauer."

Type.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX MAGDALENA C. L. Fox

FiGXJBES 127, 12S

Bemhix magdaJeiui C. L. Fox, Proc. Cal. Acad. Sci., vol. 15, 1926, p. 220.

This is an unusually well-marked species. The labrum is abnor-

mally long and the maxillae are longer than the labrum, extending

backward well beyond the coxae of the anterior legs. In this elonga-

tion of the maxillae this species resembles those belonging to the

genus Steniolia. The ocelli are not entirely obliterated. At the

base the seventh tergite bears prominent lateral angles that are pro-

duced into short, blunt spines, and the apical portion of the tergite

is strongij' rugose. The first cubital cross vein is almost straight.

The sixth sternite bears a broad median process whose posterior

end terminates in two blunt prominences with a slight depression

between them.

Fox describes this species from males taken at Magdalena Bay,

Lower California, May 30, 1925, by H. H. Keifer.

BEMBIX BroENTATA Van der Linden

Bembex bidentata Van der Linden, Nouv. Mem. Acad. Sci. Bruxelles, vol. 5,

1829, p. 11.

—

Handlibsch, Sitz. Akad. Wissensch, Wien, Math.-Nat.

CI., vol. 102, 1893, p. 773.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. .^02.

The male of this species is well marked. The last three segments

cf the antenna are excavated below; the anterior metatarsus bears

seven spines ; the posterior border of the middle femur is compressed

to a thin edge whose apical half is dentate; the second and sixth

sternites are without tubercles; and the seventh tergite is without

lateral ridges but is provided at the base with prominent lateral

spines. The propodeum and the metathorax are black and the

mesothorax is almost wholly black. The fascia on the first tergite

IS widely interrupted; those on 2-4 are continuous; that on tergite

5, continuous or broken into three spots. The sixth bears a single

central maculation and the apex of the seventh is maculated.

227&4—29 6
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I have at hand two males identified by Mercet and bearing the

label, "Los Molinos [Spain], G. Mercet." This species is widely

distributed throughout the Mediterranean region.

BEMBIX TENUIFASCIATA, new species

1

Figures 204-206

Type (male).—Black: labrum; mandibles, except tips; clypeus,

except pair of large basal spots; scape below; spot between antennae;

very short, broad anterior orbits
;
posterior orbits, very broad below,

narrowed to a point and not reaching vertex above
;
posterior border

of pronotum; side of prothorax and posterior half of tubercle;

curved fascia on posterior part of scutellum continued forward

laterally on scutum at base of wings, and narrowed and interrupted

on midline; narrow interrupted fascia on metanotum; curved fascia

on propodeum, broadest on posterior surface; lateral angle and

almost the whole side of the propodeum; large spot on metapleura;

large triangular spot on mesopleura; narrow interrupted fasciae on

tergites 1-6, the first more widely interrupted than the others, all

of which are bisinuate dorsally on the anterior margin, and second,

third, and fourth are slightly sinuate laterally on posterior margin;

continuous fasciae on posterior border of sternites 2-Jt; minute

lateral spots on sternite 6 ; legs, except black lines on all femora and

tibiae, and the black terminal segment on all tarsi
;
yellow.

The flagellum is black. The tenth, eleventh, and twelfth seg-

ments are excavated below but none are spinose. The middle femora

are plain. The apical segment of each tarsus is black and the other

segments of the tarsi show a greater or less degree of dark color

below. The second sternite is plain and the sixth shows a moderate

transverse swelling or elevation not sufficiently prominent to be

called a process or tubercle. The seventh tergite at its base bears

lateral spines similar to those borne by hidenfafa.

The allotype (female) in color and the character of the macula-

tions is almost exactly like the type. It differs in that the pair of

small lateral spots on the scutum at the base of the wings are more
prominent; the fasciae on tergites 2 and 4 are continuous and the

one on the fifth tergite is more widely interrupted than the one on
the first; and the tarsi do not show the black markings seen on the

type.

The wings in this species are slightly and uniformly infumated.
The pubescence is short and relatively sparse. The anterior meta-
tarsus is provided with seven spines. The disk of the second
sternite of the female is smooth and shining and bears numerous
coarse punctures, and the sixth is carinate on midline.
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Length 16 mm. Described from two specimens, one male and

one female, each of which bears the label, '* W. Afrika, Lagos, Coll.

Bingham."

7'l/pe.—In the Zoologisches Museum der Fniversitat, Berlin.

BEMBIX MOBII Hand'iirsch

Jiembex tnobii Haxdlirsch, Sitz. Akad. Wissenscli. Wien, Math.-Nal. CI., vol.

• 102, 1893, p. 775.—Dalla Torre, Cat. Ilyni., vol. 8, 18!)7, p. rjOS.

I have before me a single male that I have doubtfully referred to

this species. With regard to the structural characters of the antenna,

the middle femur, the seventh tergite, the second and sixth sternites,

the wings, and the genitalia, it agrees quite well with Handlirsch's

description of mohii, but with respect to the maculations it show^s

considerable difference. The flagellum is ferruginous, darker above

than below, and A^erv dark, though hardlv black, ^at the apex; the

scutum, scutellum, metanotum, propodeum, metapleura, and meso-

pleura (except a minute spot below the wings) are entirely black;

the fascia on the first tergite is greatly narrowed and widely inter-

rupted, those on tergites 2 and 3 are much broader and are narrowly

interrupted at midline, while those on 4 and 5 are still broader and

are continuous; the lateral spots on sternites 2-5 are large and are

united by apical lines ; and sternite 6 is ferruginous and bears a pair

of small yellow lateral spots. In the absence of any significant struc-

tural differences between this foi'm and the male of niohil^ I have

chosen to consider it simply a variant of that species, though further

collection and study of material may show that it belongs to a dif-

ferent species. The specimen bears the lal>el. " Bosum. 22-4^14.

Tessmann.*'

BEMBIX STENEBDOMA Parker

Bembis stenehdoma Pakker, Proc. U. S. Nat. Mu.s., vol. 52, 1917, p. 79 (Key).

Bembix stenohdonw Parkek, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 94 (descrip-

tion of species).

The spelling of the specific name with an " o "' in the text instead

of an '"e," as in the key and in the explanation of the figures illus-

trating the species, is simply a typographical error. The specific

name is derived from two Greek words meaning "' narrow " and
'' seventh,'' descriptive of the character of the .seventh sternite, and

(he spelling stenehdoma is the correct one. The seventh tergite bears

distinct lateral emarginations, thus giving rise to distinct rotmdly

pointed lateral angles. This feature was omitted from the original

description.

The species is known only from the type (a male) in the collection

of the Academy of Natural Sciences of Philadelphia. It was taken

at Florence, Ariz.
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BEMBIX MEDITEKRANEA Handlirsch

Beinhex meditcrraiica Handlirsch, Sitz. Akad. Wissenscli. Wien, IMath.-Nat.

CI., vol. 102, 1893, p. 807.—Dalla Torre, Cat. Hym., vol. S, 1897, p. 507.

For a discussion of the synonomy of this species the reader is

referred to Handlirsch's treatment of the species. He proposed

this name for the species because he could not determine to his own
satisfaction to which, if any, of the previously described species

(listed in his synonomy) the specimens before him belonged. When
the identity of this species with that of a previously described species

has been positively established (as in time it may be), this specific

name will have to be set aside, but until that identity has been

established it would only add to the confusion to refer to the species

under any other name than the one given to it by Handlirsch.

There are in the United States National Museum a male from

Italy and tAvo males and three females bearing the label "Austria," all

of which I liave referred to this species. As represented by these

specimens, the species is characterized by its pale, milky, yellowish

color and by the unusually long pubescence on the propodeum. The
tergites on the male, with the exception of a pair of small black discal

spots on the second, are entirely pale yellow. The tergites on the

fenuUe show a posterior black border. The middle femora of the

male are dentate ; the second and sixth sternites are without di.stinct

l^rocesses, and the seventh tergite at the base bears distinct lateral

angles.

BEMBIX TOROSA, new species

Figures 210-214

Type (male).—Black: labrum; mandibles, except tips; clypeus,

except pair of basal spots ; anterior orbits ; lower part of frons ; tri-

angular spot below anterior ocellus; scape beloAv; posterior border

of pronotum including the greater part of the tubercles; almost the

entire side of prothorax; lateral lines on scutum; curved fascia on

scutellum; motanotum; broad curved fascia on dorsum and posterior

surface of propodeum; metapleura; large irregular spot on meso-

pleura; prominent continuous fasciae on tergites 1-6, those on ter-

gites 2 and 3 inclosing pair of elliptical black spots and those on 1-5

more or less emarginate at mid-dorsal line on posterior border; apex
of seventh; lateral spots on sternites 1-6; legs, except line above on
femora, line below on all tibiae, apical black spots below on all seg-

ments of the tarsi (reduced on hind pair), and conspicuous black

apical spot above on the ultimate segment of all tarsi; yellovmh
white.

The flagellum is black and segments 9-11 are excavated below, but

none of the segments are spinose. The apical segment, which exceeds
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in length the segment immediately preceding, is somewhat curved

and is roundly and obliquely truncate at the apex. The apical half

of the lower border of the middle femur is distinctly dentate. The
second and sixth sternites are plain and the seventh bears a distinct

median, longitudinal carina, which is bordered basally on either side

by a short carina. The seventh tergite is deeply sinuate on either

side, forming prominent lateral angles that are bluntly spinose and
the short median portion is slightly but plainly emarginato at the

apex. The spine of the eighth sternite seen from below shows lateral

swellings near its middle part (fig. 211).

The maculations on the allotype (female) are quite similar in

character to those of the type, but their color is yellow instead of

white. In addition to the lateral lines, the scutum bears a broken

U-shaped discal mark composed of narrow lines. The maculations

on the side of the thorax and propodeum are somewhat better de-

veloped than on the type. The fasciae on the tergites are all con-

tinuous and the second and third inclose black spots. Those on

tergites four and five are of similar pattern but whether the black

spots are completely inclosed can not be determined, owing to the

retracted condition of the segments. The spot on the apex of the

terminal tergite is less extensive than on the type. The apical spots

on the under side of the segments of the tarsi are not so prominent

as on the type, particularly on the hinder pair, and the apical black

spot above on the terminal segment of all tarsi, although present, is

not so intense as on the type. The flagellum is black. No part of

the disk of the second sternite is wholly free from punctures, but

those on the central part are coarser and more widely separated

than those on the sides or those near the basal and apical median

borders.

Variation in the maculations of the paratypes is not great. One
female has the sixth tergite black, the fascia on the first tergite

interrupted, and that on the fifth broken into spots. On the male

paratype from New Britain the fasciae on tergites 2-5 inclose each

a pair of black spots and no doubt this may be true for some of the

other specimens but the retraction of the segments conceals the

evidence.

The wings are only slightly infumated, those of the female being

almost hyaline. The anterior metatarsus bears five spines. The

pubescence is short, gray, and inconspicuous. The second abscissa

of both radiella and cubitella is present. This species seems closely

related to Handlirsch's species pugillatrix and papua.

Length 18 mm. Described from four males and five females. Of

these, three males and four females (including type and allotype)

bear a common label, " Neu-Guinea, Ramu-Expedit." The fourth
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male bears the label " Neu-Britannien Kalum, E. Dahl S." The fifth

female bears the label " D. N. Guinea, But, 11. 1910. H. Schaede

S. G."

Type.—In tlie Zoologisches Museum der Universitat, Berlin.

BEMBIX QUINQUESPINOSA, new species

Figures 302-1G4

Type (male).—Black: labrum; mandibles, except tips; clypeus,

except pair of large basal black spots; broad anterior orbits narrowed

and shortened above; lower part of frons connected with a spot

below anterior ocellus and inclosing a median black spot above in-

sertion of antennae ; scape below
;
posterior orbits broad below, obso-

lete above ; narrow fascia on posterior border of pronotum ; tubercle

except black spot in center; side of prothorax almost wholly; short

lateral line on scutum above base of wings ; small narrow lateral spots

on scutellum ; narrow widely interrupted fascia on metanotum ; broad

curved fascia on dorsum of propodeum extended downward on its

posterior surface to end in two points; posterior lateral angles of

propodeum; broad vertical anterior stripe on side of propodeum;

two spots on metapleura ; anterior border of mesopleura extended

backward and then at a right angle upward in a narrow line to base

of wing; also rounded posterior spot near base of wings and narrow

line above base of middle leg on mesopleura; broad anterior fasciae

on tergites 1-6; that on first tergite with irregular borders and
narrowed at middorsal line; that on second irregular on posterior

border and inclosing a pair of long, narrow, elliptical discal spots;

that on third tergite similar to the one on the second but with the

discal spots not fully inclosed; those on fourth and fifth tergites

widely biemarginate on anterior border and somewhat irregular on
posterior border; that on sixth tergite narrower than the others and
interrupted at middorsal line; lateral spots on sternites 2-5 decreas-

ing in size from two to five; coxae and trochanters more or less; line

above and below on femora; tibiae above, except short line on
anterior and middle pairs; tarsi, except spot below on each segment
of anterior pair and short basal line below on posterior pair; white.

The tarsi are somewhat tawny and the apical segment of each above
is more or less dusky, the posterior ones being almost black.

The pubescence is short, white, and inconspicuous. The wings are

very sligliily and uniformly infuniuted. The frons between the
iintennae is carinate and strongly elevated and this elevation is

continued on the base of the clypeus. causing the clypeus on either

side at its base to appear strongly depressed. Segments 6 and 7

of the flagellum hear small pits below; 8 and 9 are distinctly spinose:
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10 and 11 are deeply excavated; and segment 12, which is longer than

the preceding segment, is strongly curved, squarely truncate at the

apex, and its posterior apical angle forms an evident point. The
anterior metatarsus is broad and bears five stout spines. The middle

femur is plain. The second sternite is plain and the sixth has at its

middle a low, rounded elevation that can not be classed as a tubercle

or process. The seventh bears an evident median carina bordered on

either side basally by a less evident carina. The seventh tergite bears

a pair of evident, nonspinose. lateral angles and at its apex is

strongly emarginate.

Allotype (female)..—The allotype in color and maculations very

closely resembles the type. The Hagellum below is not so light, the

metanotum is wholly black, the fasciae on the tergites are narrow

and all, except that on the fourth tergite, are interrupted medially;

that on the fifth is reduced to widely separated lateral spots. Lateral

spots are borne only by sternites 2 and 3. The maculations on the

legs are somewhat better developed than on the type and the tarsi

show the same markings borne by the type.

The anterior metatarsus bears only five spines. The inner eye

margins are only very slightly divergent at the clypeus. The lateral

parts of i\\B second sternite are closely covered with relatively fine

punctures; toward the mid line the punctures are fewer and coarser;

while on the mid line there is a narrow longitudinal area devoid of

punctures. The abdomen shows a beautiful purplish irridescence.

Length, 21 mm. Described from a male and female collected by
R. C. McGregor at Puerto Princessa. Palawan. P. I., September 15,

1925.

Type (male).—Cat. No. 40838, U.S.N.M.

BEMBIX PUGILLATRIX Handlirsch

Bembex pugillatrix Handlibsch, Sitz. Akad. Wissensch, Wieu, Math.-Nat. CI.,

vol. 102, 1893, p. 780.—Dalla Torre, Cat. Hyni.. v.'l. 8, 18.97. p. 511.

I have before me eight males and three females that I have referred

to this species. The males, with respect to the antenna, the middle
femur, the second and sixth sternites, the seventh tergite, and the

genital stipites, agree with Handlirsch's description of the species.

The maculations, however, can hardly be termed yellow; they are

more nearly white with a faint yellowish or creamy tinge. While
the different specimens show some variation in the extent of the

maculations, this variation is no greater than that which Handlirsch
points out in his description.

Of the three females that I have referred to this species the macu-
lations are decidedly yellow, but on the tergites they are less exten-

sively developed than on the males. On two of the females the
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fasciae on the tergites are greatly narrowed and that on the first

lergite is almost suppressed. Owing to this narrowing of the fasciae,

the black discal spots in the fasciae are reduced to emarginations, of

which those on tergites 2 and 3 are lost or are connected with the

posterior black border of the tergite, while those on tergite 4 are

connected with the anterior black border. One of these two females

bears the label, " Nord-Celebes, Tali-Tali XI-XII, 95, H. Fruh-

storfer V.," and the other the label, " Sula Mangoli, Oct.-Novbr.,

Doherty ex coll. H. Fruhstorfer."

Two of the males also show this suppression of the fasciae on the

tergites but not to such an extent as the two females. One of these

two males bears the label, "Niat, Bingham," and the other, the

same as the first of the two females.

On the third female the fasciae are better developed and the discal

black spots are inclosed. This specimen bears the label, "Davao,

Mindanao, Baker," and two. of the males also bear this same label.

Three of the remaining males bear the label, " Insel Obi, RoUe V."

The eighth male bears the label, "Culasi Panay, P. I., June. 1918,

McGregor."

Handlirsch reports this sjDecies from Celebes, Luzon, Mindanao,

Batjan, Halmahera, Amboina, and Neuginea.

BEMBIX PERSIMILIS Turner

Figures 156-158

Bembex persimilis Tukner, Mem. Dep't. Agr. Ind., Eat. Ser., vol. 5, 1917, p. 179.

Turner described this species from two males from Akalgarh,

Punjab, India. I have before me a single male and seven females

from Deesa, India. Turner does not mention the form of the eighth

sternite of the male, which in this genus usually ends in a single-

pointed spine. The eighth sternite of the male before me ends in a

bifurcate or two-pointed spine. Below I am giving a detailed de-

scription of this species, based on the material before me. I am also

giving figures of the prominent characters of the male.

Male.—Black: labrum; mandibles, except tips; clypeus; frons to

the level of the anterior ocellar cicatrice, except a pair of broad

black spots ; scape almost wholly
;
posterior orbits, very broad below,

not meeting across the vertex; prothorax except a pair of small

anterior dorsal spots; broken U-shaped spot and broad lateral lines

on scutum; narrow fascia on posterior border of scutellum, enlarged

at the ends; narroAv fascia on posterior border of metanotum; broad

crescent-shaped fascia on dorsum of propodeum, extended on its

posterior surface in a pair of points; lateral angles and sides of

propodeum; metapleura and mesopleura; broad fasciae continuous

on all tergites, first with a deep bilobed anterior median emargina-
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tion, second, third, and fourth each with a pair of dorsal anterior

emar^inations ; sternites 1-5; pair of broad longitudinal spots on

sixth; the legs, except a black spot on each trochanter, black stripe

on posterior side of intermediate and anterior femora, a black stripe

on posterior side of anterior tibiae and four black spots on anterior

metatarsus; hriglit yellow.

The fiagellum is testaceous in color, darker above than below and

lacks evident pits or spines. The apical segment is slightly curved

and abruptly pointed at the apex. The anterior metatarsus is

dilated and flattened and bears on its posterior border four blacli

lobes. It also bears on its posterior border a comb composed of

numerous thickly set, evenly developed dark spines. The interme-

diate tibia, at its anterior apical extremity, is drawn out into a spine-

like process which bears a short spine. Tlie intermediate femur is

dentate and the metatarsus on its posterior border near the apex

bears a comb of several short stout spines. The second sternite bears

a prominent, laterally compressed median process and the sixth, a

small, narrow, pointed tubercle. The eighth sternite ends in a flat-

tened median spine that is distinctly bifurcate at the apex. The
basal half of the clypeus on the mid line is slightly carinate and on

either side is plainly depressed.

Female.—Black : labrum ; mandibles, except tips ; clypeus ; frons to

level of anterior ocellus, except a pair of black spots; broad posterior

orbits not meeting above; prothorax; legs entirely; sides of meta-

thorax, mesothorax, and propodeum; broad U-shaped mark and

lateral lines on scutum ; fascia on posterior border of scutellum, from

the median point of which a narrow line runs forward ; broad fascia

on metanotum ; broad curved fascia and lateral angles of propodeum

;

broad continuous fasciae on tergites 1-6, first with deep bilobed

median anterior emargination, 2-5 each with a pair of dorsal anterior

emarginations, and sixth with a pair of small widely separated

anterior emarginations; sternites 1-5 wholly, except a median an-

terior black spot on 3-5
;
pair of lateral spots on sixth

;
yellow.

The scape of the antenna is entirely yelloAv. The first two seg-

ments of the flagellum are yellow below and dark above. The rest

of the flagellum is testaceous, being lighter below than above.

The wings on both sexes are hyaline. The pubescence is short and
sparse, that on the clypeus giving it a silvery sheen. The form of the

clypeus in the female is the same as that on the male. There is some
variation in the maculations on tlie several females. On all of them
the basal half of the clypeus is of a brighter yellow than the apical

half. On one specimen there is a pair of small black spots on the

base of the clvpeus. On a second the yellow is more extensive than

on others; the posterior orbits are united at the vertex and the
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emarginations on tergites one and two are reduced to paired black

spots. In <;eneral the variations in the maculations are variations in

extent rather than variations in pattern.

Lenirth 14 mm. The specimens are all from Deesa, India.

BEMBIX TENEBROSA, new species

Tyfe (male).—Black: clypeus; frons, except a pair of black spots

above insertion of antennae and a third black spot above anterior

ocellus; antennae; prothorax; tegula; lateral spots on scutum above

tegulae; apex of tergites 5, 6, and 7; sixth sternite; femora except

basal ends; tibiae; and tarsi, except apical seo-ment; dark ferruginous.

The fiagellum is much lighter in color than is the scape. The base of

the mandible and the labrum is soiled greenish yellow. The terminal

segment of the anterior tarsus and the apex of the terminal segment

of middle and posterior tarsi are black.

On the under side of the anterior tibia near the apical end is a

rather large shallow depression on the proximal border of which is a

prominent black spot and at the distal border of which there is a

second black spot within which there is a conspicuous pit. On the

under side of the anterior femur near the proximal end is a short but

evident carina. The anterior metatarsus is provided with eight

spines. The posterior border of the middle femur is compressed and

wedgelike, especially near the base, but it is neither serrate nor

dentate. The middle tibia is curved and the middle metatarsus on

its inner side near the proximal end bears a small but evident pro-

tuberance. Segments 7, 8, and 9 of the flagellum are spinose, and

10, 11, and 12 are deeply excavated. The second sternite bears a well-

developed, sharp-pointed, median process and the sixth a prominent,

triangular, bluntly pointed process that extends slightly beyond the

apical border of the sternite. The seventh sternite bears a pair of

prominent, slightly divergent carinae that do not extend to the apical

border of the sternite, which is broadly truncate at the apex. The
seventh tergite is narrowed and roundly pointed at the apex. The
eight sternite ends in a long, slender spine that is curved downward
near the middle at almost right angles to the axis of the segment.

The allotype (female) is quite similar to the type in the character

of its maculations. The ferruginous color, however, is somewhat
lighter in shade and the black on the clypeus, the black spots on the

frons above the antennae, and the black on the apical segments of

the tarsi are all lacking. A pair of obscure ferruginous lateral

spots is found on each of the tergites 4 and 5 and the apex of 6 is

also ferruginous. The sixth sternite is carinate medially and the

disk of sternite 2 is smooth and shining and bears only a few .scat-

tered, coarses punctures. The anterior metatarsus bears only seven

spines.
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The wings of the male are slightly and uniformly infumated

while those of the female have the apical third clear and the basal

two-thirds heavily infumated. On one of the two female paratypes

the lateral spots on the tergites are lacking and on the other much

reduced and on both the ferruginous on the terminal segment is

much reduced.

Length 28 mm. Described from one male and three females beai-

ing the label, "D. Ost-Afrika, Stuhlmann S."

Type.—In the Zoologisches Museum der Universitat.

BEMBIX DORIAE Magretti

Bcitibex doriae Magketti, Ann. Mus. Geuov.. vol. 21, 18S4, p. '/M.—IIaxulirsch,

Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 102, 189.3, p. 891.—

Dalla Torre, Cat. Hym.. vol. 8, 1897, p. 504.

There is in the collection of the United States National Museum a

single male of this species determined by Magretti. The basal half

of the wings is heavily infumated, the apical part clear. The an-

tenna, with the exception of the last three segments of the flagellum,

is ferruginous, and segments 7-9 of the flagellum are spinulose be-

neath. The maculations of head, thorax, propodeum, and legs are

ferruginous with a show of yellow on the labruni and mandibles, and

on the tibiae and tarsi, especially on the hind pair. The clypeus

shows a marked silvery pubescence. Maculations on the thorax are

reduced to a narrow line on the pronotum, spot on side of prothorax,

tubercles in part, and small lateral spots on scutum above base of

wings. On the propodeum the only maculations are spots on tlie

posterior lateral angles. The fasciae on tergites 1-5 are yellow and.

very broad. The first is abruptly narrowed and interrupted at the

middorsal line; the second incloses a pair of narrow transverse discal

spots; and the third, fourth, and fifth cover practically the entire

surface of their respective tergites. The visible surface of tergites

and 7 are ferrugThous. All sternites are ferruginous with 2-r)

bearing small lateral yellow spots.

The middle metatar.sus on its lower surface at the middle bears a

prominent, longitudinally compressed, thin dilation. The second

and sixth sternites bear prominent processes. The specimen was

taken at Keren, Eritrea, February 27, 1900.

BEMBIX FUSCIPENNIS Lepeletier

Jiemhex fuscipenm'.s hEPELEmm,, Hist. Nat. Ins. Hym.. vol. 3. 1845, p. 271 —
Handlirsch. Sitz. Aliad. Wisseu.scli. Wien. Matli.-Nat. CI., vol. 102, 1893,

p. 850.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 497.

The male of this species, with regard to structural characters,

stands close to donae Magretti. It differs from that species in

having the fasciae on the tergites pale instead of yellow, and in
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having the ferruginous limited to a central spot on sternite 2 and
sternite 6, instead of having all the sternites ferruginous. The
female resembles the female of diversipennis, but is much smaller

and has a greater j^art of the frons black. The clypeus on the

female before me is entirely ferruginous.

The female before me bears the label, " D. O. Afrika, Tabora,

7.08, "Wintgens S. G." The single male at hand bears the label

''Bulawayo, S. Rhodesia, 13-4-1924, R. H. R. Stevenson." Hand-
lirsch reports this species from Cape of Good Hope, Port Natal,

and Transvaal.

BEMBIX STEVENSONI, new species ,.

Figures 19O-200 i

2'ype (male).—Black: labrum; mandibles, except tips; sides of

clypeus; posterior orbits; narrow line on posterior dorsal border of

pronotum; narrow line on posterior margin of side of prothorax,

including posterior margin of tubercle ; small obscure spot at lateral

angle on side of propodeum; large lateral spots on first tergite

narrowed to a point toward middorsal line; continuous fasciae on
tergites 2-5, that on second bearing a pair of long narrow dorsal

spots not completely inclosed but continuous with the anterior black

border, those on 3-5 bisinuate on anterior dorsal margin; lateral

spots on sternites 2-5; femora in part; tibiae, except line below on

all; and tarsi; yellow.

The greater part of clj'peus; anterior orbits; transverse series of

spots on frons below anterior ocellus; pair of spots above antennae

connected with orbits; spot between insertions of antennae; scape;

flagellum, except three apical segments ; small lateral spot on scutum

above base of wings; narrow obscure lateral spots on scutellum;

apical border of fifth tergite ; fascia on sixth ; apical portion of

seventh; large central area on second sternite; broad transverse band

on sternites 3-5 extending between lateral yellow spots; almost the

whole of sternite G; fenniginous.

Segments 7-9 of the flagellum are slightly but plainly spinose

and segments 10-12 are entirely black, while, with the exception

of 9, which is black in part, the remaining segments of the flagellum

and the scape are a light ferruginous color. The middle femora

are smooth. The spur on the middle tibia is short, broad, and

thumblike. The middle metatarsus bears on its inner (lower) sur-

face a relatively large swelling or protuberance. The second sternite.

bears a prominently laterally compressed, pointed process, and the

sixth a prominent, flattened process whose apical margin is broadly

lounded. The seventh sternite is narrowed toward the apex, which

is roundly truncated and on its ventral surface it bears a pair of
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short prominent lateral carinae. The seventh tergite is deeply

sinuate laterally, narrowed and truncated at the apex.

The allotype (female) differs but slightly from the type with

respect to its maculations; the lateral spots on the scutellum are

continued by narrow lines that almost meet at middorsal line; there

is a broken line on the metanotum; there is a narrow fascia on the

propodeum and the spot on its lateral angle is larger; the fascie on

the first tergite is continuous but narrowed dorsally; that on the

second incloses a pair of black spots; the apex of the fifth tergite is

ferruginous and the sixth is wholly so. The antenna is ferruginous,

but the scape, the first segment of the flagellum and the base of the

second are black above. The apex of the flagellum is darker than

the rest of it, but the contrast is not so great as on the type. The
sixth sternite is ferruginous and carinate on the midline. The disk

of the second is smooth and bears on either side the midline numer-

ous coarse punctures. The sixth tergite is triangular in outline,

rounded at the apex and bears, except along its median part,

numerous, short, stout spinelike hairs.

The wings in this species are lightly but uniformly infumated, the

infumation being somewhat more pronounced in the female than in

the male. The pubescence is of normal character. The clypeus is

strongly arched and only slightly carinate at base. The frons be-

tween the antennae likewise is only weakly carinate. The anterior

metatarsus is provided with six spines. On both type and allotype

the ferruginous bands between the lateral yellow spots on the sternites

inclose more or less black that may take the form of a narrow trans-

verse line. Of the paratypes (females) two have the fascia on the

first tergite interrupted and the base of the clypeus strongly bordered

with black, and one of the two has both the metanotum and propo-

deum without maculations. On both, the fascia on the second tergite

has a pair of deep anterior emarginations instead of the inclosed black

spots found on the allotype. A third has the markings on the thorax

and propodeum white. On this specimen the antennae are almost like

those of the type in color.

The type of this species was received in an exchange and had been

identified as Beinhex capensis Lepeletier by R, H. R., Stevenson, for

Avhom the species is named. The original description of B. capensis

Lepeletier states that the antenna is black, whereas in this species

the scape and the first eight segments of the flagellum are ferruginous.

Furthermore, in this species neither the clypeus nor the labrum is

marked at all v/ith black and the process on the sixth sternite, instead

of being small and subacute, is prominent, broad, and rounded at

the apex. It is further distinguished from capensis by the infumated

wings.
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Len^h 14—17 mm. Described from one male and four females

(includin<>: type and allotype). The type was collected by R. H. R.

Stevenson at Bulawayo, South Rhodesia, and the allotype bears the

label " D. O. Afrika, Tabora, 7. 08, Wint«rens S. G." The paratypes

bear a common label, " Victoria-Nyansa, I. Ulierewe, Conrads S. G."

Type (male).—('at. No. 40839, U.S.N.M.

Allotype mid paratypes.—In tlie Zoologisches Museum der Uni-

versitat, Berlin.

BEMBIX REFUSCATA, new species

I'i.iinrt's ](}i)-lTl

Type (male).—Black: labrum; clypeus; scape; frons, except two

narrow vertical lines connected by a third line across the frons;

broad anterior orbits; posterior orbits; pale^ suffused in many places

with ferruginous. Greater part or prothorax; tegulae; short line on

scutum above tegula; legs, except basal segments; seventh tergite;

apical border of sixth and to a slight extent that of the fifth

:

feri^glnous. Lateral angles of propodeum; widely interrupted

fasciae on tergites 1-5 : yellows

The fiagella are missing and the tarsi are broken on all legs except

one of the posterior pair. The anterior femur below bears a broad

pale stripe separating the black at the proximal end and extending

almost to the apex of the segment; and each anterior coxa bears a

large, pale spot. The middle femur is smooth; the middle tibia is

slightly curved; and the middle metatarsus, on its inner side, near

the proximal end, bears a small but quite evident swelling or pro-

tuberance. The apex of the terminal segment of the posterior tarsus

is black. The second sternite bears a small sharp-pointed process

and the sixth a prominent bluntly pointed process, whose apex extends

beyond the apical border of the sternite and whose sides are fer-

ruginous in color. The seventh bears a pair of prominent lateral

basal carinae. The seventh tergite is triangular in outline, truncate

at apex, and slightly carinate on dorsal midline.

The allotype (female) very closely resembles the type in color

and the character of the maculations. It diifers in that only the

labrum and clypeus are pale; that the frons, except for an area

above the anterior ocellus, is wholly ferruginous; that the lateral

angles of the propodeum are not maculated; and that the macula-

tions of tergites 1-5 are pale with a tinge of ferruginous instead of

yellow. The flagella are very light ferruginous. The sixth tergite

IS darkly ferruginous, slightly sinuate on the sides, broadly rounded
at the apex, and covered almost to the apex with short, stout, spine-

like hairs. The disk of second sternite is shining and bears numer-
ous punctures.
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The wings of this species are slighthly infumated. The inner

eye-margins are somewhat divergent at the clypeus. The frons be-

tween the antennae is strongly carinate and the carina is continued

on the basal part of the clypeus. The pubescence is short and incon-

spicuous. The lateral margins of the propodeum are similar to those

of recurva.

I have assigned to this species a male bearing the label '' Victoria-

Nyansa, I. Ukerewe. Conrads S. G." The genitalia of this specimen

had been removed before the insect reached me. Segments 8 and 9

of the flagellum are spinose, and 10, 11, and 1'2 are excavated below.

The eleventh is broad and the twelfth is narrowed toward the apex

and somewhat curved. In other structural characters this specimen

agrees with the type and it also agrees in having the pale line below

on the anterior femur and the pale spots on anterior coxae. It

differs in that the maculations on the tergites are pale instead of

yellow ; that the fascia on tergite 3 is continuous and those on 2, 4,

and 5 are only narrowly interrupted; and that 2 incloses a pair of

black spots.

Length 22 mm. Described from three specimens from eastern

Africa. The type bears the label, " D. O. Afrika, Kamoga, Fr.

Midler S." Allotype bears the label. " D. O. Afrika Mkatta I-VI '09,

^Schonheit S. G."

Ti/pe.—In the Zoologisches Museum der Universitat, Berlin.i
BEMBIX INSULARIS (Dahlbom)

Moncduhi iiisularis Dahlbom, Hym. Eur., vol. 1, 1845, p. 186.

—

Cresson, Proc.

Eiit. Soc. Phila., vol. 4, 1865, p. 143.

Bcmhex insuJaris Handlirsch, Sitz. Akad. Wissenscli. Wien, Math.-Nat. CI.,

vol. 102, 1893, p. 826.—Dalla Torre, Cat. Hym., vol. 8, 1897, p." 506.

Dahlboni'S description of Monedula insularis is not complete

enough or detailed enough to enable one to determine just what

species he had before him, but Handlirsch, in his description of this

species, .states that he had, among the specimens he examined, two

; of Dahlbom's types. That being the case, there can be no doubt

I of the identity of the species. Cresson's description was beyond

i doubt based upon a species of Bemhex^ and a comparison of his

I

description with that given by Handlirsch convinces me that the two

authors were dealing with one and the same species.

In the collection of the United States National Museum are two

males from Jamaica that I have referred to this species. On these

I males the sixth sternite, in addition to the median process, bears

a pair of evident lateral processes, a cliaracter that neither Handlirsch

nor Cresson mentions. This character is present also on the males

of infumata Handlirsch, nuhilipenms Cresson, and hamata C. L. Fox.
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Handlirsch's specimens and likewise Cresson's came from Cuba,

while Dahlbom's were from the Islands of St. Thomas and St.

Bartholomew. I have also before me a male and female of this

species taken by C. C. Gowdey on the island of Jamaica.

BEMBIX SINUATA Latreille

Bemiex sinuata Latreiixh, Gen. Crust, and Ins., vol. 4, ISOd, p. 98.

—

Hand-

LiRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 102, 1893, p.

744._Dal,la Torre, Cat. Hym., vol. 8, 1897, p. 514.

The male of this species, although resembling the male of hidentatd

in general appearance, is well marked and distinct. The seventh

tergite lacks the lateral spines found on hklentata and is broadly and

bluntly rounded. The seventh segment of the flagellum is strongly

and transversely excavated below, and segments 9-12 are also ex-

cavated but not transversely. The clypeus is strongly prominent and

flattened on the ventral part, forming a V-shaped ventral area. The

anterior metatarsus bears seven spines and a prominent medina

carina below. The posterior border of the middle femur is flattened,

somewhat curved, and distinctly dentate. The spur on the middle

tibia is dilated, spoon-shaped. The second sternite is tuberculate,

the sixth plain, and the seventh bears a prominent, blunt tubercle

whose ventral border is flattened.

The female is characterized by the many spinelike hairs on the

sixth tergite. These are also present on the apical border of the

fifth. The clypeus bears a median black spot. The fasciae on the

tergites are continuous and the sixth tergite has the apical half

maculated.

I have at hand two males and two females of this species deter-

mined by Mercet. The four specimens bear a common label, " Los

Molinos [Spain] G. Mercet." The species seems to be limited in

distribution to those regions bordering on the western part of the

Mediterranean Sea.

BEMBIX ARCUATA Parker

Figures 217, 220

BemMx arcuata Pabkek, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 81.

In this species the ocelli, though much distorted, are not com-

pletely obliterated ; lenses are visible. The male, in common with the

male of U-scripta Fox, has the scape much thickened, the labrum
with a small hump on the midline, the anterior metatarsus with 10

spines, the middle tibia with the anterior apical border produced into

a spinelike process, the middle metatarsus concave and beset with

spines on the inner side, and the seventh tergite with apical lateral

ridges and with distinct but not sharply defined basal lateral angles.
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Both species have the middle femora dentate below, the second and

sixth sternites without processes, and the seventh sternite with a pair

of widely separated carinae that diverge basally. The male geni-

talia of this species differ widely from that of U-seii'pta. The two

species also differ in the character of their maculations.

specimens examined

Kansas.

New Mexico: Mesilla (June 26, 1897, Cockerell).

Texas: Cotulla (May 11, 1900, J. C. Crawford).

P"

BEMBIX U-SCKIPTA Fox

Figure 218

Bembex U-sonpta Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 362.

Bemhiw U-scrlpta PAEKBai, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 8.3.

In the collection of the United States National Museum tliere is

a single specimen of this species, a male, bearing the designation

" Type," but by whom so marked I do not know. It bears the label

" Tucson, Arizona, Coll. Ashmead," and since Fox based his de-

scription of the species in part on material collected at Tucson by

Ashmead it is quite probable that this is a male from the group on

which Fox based his description. Fox also had some material from

California, and I have identified specimens of this species from New
Mexico. It is closely related to the preceding species {Beiiibix asrcuata

Parker) , with which it agrees in its most prominent structural char-

acters, as set forth in the discussion of that species.

I

BEMBIX VELOX Handlirsch

Bembex velox Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol.

102, 1893, p. 819.

Handlirsch described this species from a single male from Zanzibar,

Africa. I have before me one male and six females that I have, after

corusiderable hesitation, referred to this species. With respect to the

character of the antennae, the middle femora, the processes on the

second and sixth sternites, and the genitalia, this male agrees with

the description and figures given by Handlirsch for Bemhix velox.

It differs from the description of that species, however, in having the

wings clear and in having a pair of minute black spots on the clypeus.

The form of the seventh tergite differs slightly from that shown in

Handlirsch's figure of the seventh tergite of velox. Since Handlirsch

had but a single individual from which to write his description, the

variations within the species Avere unknown to him, and it seems to

me that the differences noted above are well within the limits of

variation possible within a species.

The females in general form and appearance resemble very

closely the male with which I have associated them. They differ

22764—29 7
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from the male in the following respects: The frons, except a small

round spot on either side the anterior ocellus, is entirely black; the

elypeus, except the ventral-lateral areas, is also black; and the labrum,

except a narrow longitudinal, lateral stripe on either side, is likewise

black. The fasciae on the tergites are similar to those on the male,

except that the first fascia is continuous on some specimens and more

or less widely interrupted on others, and the second fascia bears

inclosed discal marks instead of anterior emarginations. On two

of the females there is a pair of transverse discal marks on the

extreme posterior border of the scutum ; on all there are maculations

on the posterior dorsal surface of the propodeum; and on some the

metanotum is also maculated. The wings are only slightly infumated.

The male bears the label, " D. O. Afrika, Forst St. Msalla, 15. IV.

Brandenburg S. V." The females bear a common label, " Victoria-

Nyansa, I. Ukerewe, Conrads S. G."

BEMBIX CINEREA Handlirsch

Benibex cinerea Handlirsch. Sitz. Akad. Wissensch. Wien. Math.-Nat. CI., vol.

102, 1893, p. 837.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 503.

Benibix cinerea Parker, Proe. U. S. Nat. Mus., vol. 52, 1917, p. 84.

This species seems to occur only in those States bordering the

eastern and southern coasts of the United States. The species is

relatively small and is sparingly maculated. The male has the lateral

areas of the elypeus black. The specimens on which Handlirsch

based his description of the species were from Georgia.

SPECIMENS EXAMINED

Florida.

Georgia.

New Jersey: Cape May (July, 1890).

Texas. ,tt(.

BEMBIX HINEI Parker

Betiibix hinei Parker, Proc. U. S. Nat. Mus.. vol. 52. 1917, p. 86.

This species is very closely related to cinerea Handlirsch, from

which it may be distinguished by the fact that in this species the

tarsi are invariably yellow, whereas in cinerea the tarsi are wholly or

in part black, never wholly yellow. The mandibles on cinerea are

black, whereas on this species they are largely yellow. On the male

of this species the elypeus is wholly yellow and the genital stipes is

quite different from that of cinerea. This species is larger than

cinerea and its maculations are better developed.

spek:imons examined

Louisiana.

Texas: Brownsville; Galveston (May, F. H. Snow); Ladre Island (June 29,

1895).
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BEMBIX ALACRIS. new species

Figures 87-89

Type (male).—Black: mandibles, except tips; pair of small spots

below anterior ocellus; narrow posterior orbits; narrow line on pos-

terior border of pronotiim uniting small lateral spots ; spot on side of

prothorax extending to posterior border of tubercle; lateral spot on

scutum at base of wings; narrow fascia on posterior border of scutel-

lum ; narrow, broken fascia on metanotum
;
pair of spots on posterior

surface of projwdeum; lateral angle of propodeum; spot on side of

propodeum ; spot on metapleura ; fascia on first tergite, narrowed and
interrupted at dorsal midline ; broad fascia on second, inclosing a pair

of dorsal elliptical spots and narrowed at dorsal midline ; broad fascia

on tergites 3, 4. and 5. biemarginate on anterior border and sinuate at

midline on posterior border; fascia on sixth tergite; lateral spots on
sternites 2-5 j femora in part; tibiae, except below on all; and tarsi,

except lower surface of anterior pair: yellou-^.

The wings are hyaline; the antennae are black, the scape being;

very thick and heavy. Of the flagellum, segments 6. T, 8. and to a

slight extent 9. aie spinose. and segments 9, 10, and 11 are excavated

below. The ultimate segment is strongly curved, flattened and
pointed at the apex, which is very light in color. The middle femora

are dentate, the teeth, five in number, being limited to the apical half

of the femur. The second sternite bears a well-developed median
carina and the sixth, a conspicuous median swelling which can not

be properly called a tubercle or process. The frons between the

antennae is carinate and the eye-margins are approximately parallel.

The anterior metatarsus is provided with six spines, which are Avhite

in color. The seventh tergite is abruptly narrowed toward the apex.

Avhich is roundly pointed (fig. 88). The seventh sternite is much
narrowed at the apex and is not distinctly carinate.

This species stands close to B. melanoim Handlirsch, from which
it may be distinguished by the different form of the seventh tergite^

by the lack of a process on the sixth sternite, by the white spines on
the anterior metatarsus, and the different form of the genital stipes.

Length 17 mm. Described from a single specimen bearing the

label, " Somali, Salakle, 7-6-01, B. V. Exlauger."

Type (male).—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX ALDABRA, new species

Figures 83, 84

Type (male).—Black: labium; mandibles, except tips; clypeus;

area between antennae; pair of spots on frons below anterior ocellus;

scape below ; broad anterior orbits deflected aAvay from the eye-

margins above and extended to the vertex
;
posterior orbits narrowed
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above; narrow posterior border of pronotum; sides of prothorax,

except large spot in front of tubercles; broad lateral lines and broken

U-shaped discal mark on scutum; narrow fascia on posterior border

of seutellum widened at its extremities ; fascia on metanotum ; narrow

fascia on propodeum, widened and interrupted on its posterior sur-

face; large spot on lateral angle and side of propodeum; spot on

metapleura ; narrow spot on mesopleura ; fasciae on all tergites con-

tinuous; that on finst tergite broad laterally, narrower dorsally and

deeply notched at midline on anterior border; that on second tergite

inclosing pair of dorsal black spots and also notched at midline on

anterior border; remaining fasciae more or less deeply biemarginate

on anterior border; small lateral spots on sternites 2-4; femora in

part; tibiae, except spot below on all and spot above on anterior

pair; and tarsi; yellow.

The flagellum is black above, testaceous below ; the seventh segment

is slightly spinose on its posterior median border and the eighth and

ninth segments are very slightly spinose at the posterior apical border.

Segments 9-11 are somewhat excavated below and the terminal seg-

ment is slightly curved and light in color at the apex. The frons

between the antennae is carinate, as is also the base of the clypeus.

The anterior metatarsus bears six spines. The inner margins of the

eyes are approximately parallel. The middle femur on the distal

half of its posterior border is dentate, the teeth being quite small.

The second sternite is carinate on the midline, with the posterior end

of the carina taking the form of a weakly developed tubercle. The
sixth sternite bears a distinct tubercle that is not at all pointed. The
seventh sternite bears a prominent, median, longitudinal carina, and

the seventh tergite is distinctly, though not deeply, emarginate at

the apex. The wings are hyaline and the pubescence normal.

With respect to the maculations, there is little variation between

the type and the eight paratypes. With respect to the development I

of the processes on the second and sixth sternites, however, there is

considerable variation, and in the preparation of my key to the males

of this genus I have endeavored to avoid confusion due to this varia-

tion by inserting this species in the key in two places.

In the collection of the United States National Museum, taken by
the same collector at the same place as the males assigned to this

species, and presumably at the same time, is a single female that may
be the female of this species, but in the character of its maculations
it differs so widely from the males that, in the absence of any data i

other than that just stated above, I do not feel justified in assuming
that it is the female of this species. The antennae are black; the

frons, clypeus, and labrum are almost wholly black, and maculations
on the scutum, seutellum, and propodeum (except on the lateral

angles) are entirely lacking.
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Length 15 mm. Described from nine males (including the type)

that bear a common label, "Aldabra I., Indian O., W. L. Abbott."

Type.—Q^{. No. 40840, U. S. N. M.

BEMBIX TREPANDA Dahlkom

Figures 207-209

Bemhex trepauda Dahlbom. Hym. Eur., vol. 1, 1845, p. 181.

—

Hanuurscii, Sitz.

Akad. Wissensch. Wien, Marh.-Nat. CI., vol. 102, 1893, p. 736.—Dalla Torre,

Cat Hym., vol. 8, 1897, p. 515.

The male of this species is characterized by the almost angular

dilation of the posterior border of the anterior femur, by the serrate

middle femur, and by the lateral lobes and apical emargination of

the seventh tergite. Segments 7 and 8 of the flagellum are distinctly

spinose, segments 9-11 are dilated and excavated below, and segment

12 is strongly curved. The genitalia are shown in Figure 209. In

both sexes the anterior metatarsus bears seven spines, and the second

abscissa of the cubitella is lacking. The wings of the female are

relatiAcl}^ shorter than is normal in this genus.

The specimens of this species in the United States National Mu-
seum are all from Deesa, India. Handlirsch reports this species from

Mauritius and Ceylon; Cameron reports it from Barrackpore, Bom-
bay, and Gilgit.

BEMBIX ORIENTALiS Handlirsch

Figures 153-155

Bem'bex orientalis Handlirsch, Sitz, Aliad. Wissensch. Wieu, Math-Nat, CI.,

vol. 102. 1893, p. 737.—Daixa Tokre, Cat. Hym., vol. 8, 1897, p. 510.

This species stands very close to Bembix trepanda^ from which

species the male may be distinguished by the absence of an apical

emargination on the seventh tergite, by the fact that segments 7 and

8 of the flagellum are not distinctW spinose below, and by the different

form of the genital stipes. The female differs from the female of

trepaiula by having the sixth tergite black. A single female in the

United States National Museum, received in an exchange as a female

of this species, bears a pair of basal black spots on the clypeus. It

bears the label, " Sikhim, Coll. Bingham." The two males that I

have referred to this species are from Deesa, India.

BEMBIX SECULATA, new species

Figures lfX)-l!)2

Type (male).—Black: labrum: mandibles, except tips; clypeus;

broad anterior orbits deflected inward on vertex to join broad pos-

terior orbits; frons below anterior ocellus, save pair of widely sep-
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arated black spots ; scape, save black spot apically above
;
prothorax

;

prominent U-shaped discal mark and broad lateral lines on scutum;

broad fascia on scutellum with short anterior extension at midline:

metanotum; propodeum almost entirely; metapleura; mesopleura,

except a minute round spot; broad continuous fasciae on tergites

1-6, first, second, and third each bearing a pair of dorsal spots, fourth

and fifth biemarginate on anterior border ; sternites 1 and 2 ; sternite

3, except small median anterior spot; fasciae on 4 and 5 each with

a prominent median and pair of smaller lateral anterior emargina-

tions; narrow interrupted apical fascia on sternite 6; legs, except

jjosterior line on all femora
;
yellow.

The flagellum is testaceous below, darker above, and segments 6.

7, and 8 are spinose on posterior border. The apical segment is

strongly curved and sharply pointed, giving the segment a sickle-

shaped outline. The intermediate femora are serrato-dentate. The

second sternite bears an evident median carina and the sixth bears

a slight median process, which terminates near the apex of the seg-

ment and from which a transverse ridge extends on either side to

the margin of the sternite at a short distance from the apex. The
apical part of the seventh sternite bears a median carina and is

pointed at the apex. The seventh tergite bears distinct lateral lobes

(fig. 191), in this respect resembling trepanda and oHentdlis.

Allotype.—Black: labrum; mandibles, except tips; clypeus, except

a pair of small basal black spots ; anterior orbits deflected inward at

the vertex to join the posterior orbits; frons below anterior ocellus,

except a pair of large black spots; prothorax; broad U-shaped mark
and broad lateral lines on scutum; very broad fascia on scutellum

with short median anterior prolongation; metanotum; propodeum
almost entirely; metapleura; mesopleura; broad fasciae on tergites

1-5, each emarginate at midline posteriorly, first, second, and third

each inclosing a pair of dorsal spots, fourth and fifth biemarginate

on anterior border; sternite 2, except large median spot; fascia on
sternite 3 with deep anterior median emargination ; fascia on 4 with

large median and pair of smaller lateral emarginations ; fascia on 5

reduced almost to lateral spots; minute lateral spots on 6; legs,

except black line on posterior surface of all femora and trace of

black on posterior surface of hind tibiae
;
yello-w or yellowish white.

The pubescence is short, white, and normal in development. On
the clypeus of the female it imparts a silvery sheen. The flagellum

of the female is darker than that of the male, its apical segment is

curved slightly but is not so sharply pointed as is that of the male.

The wings are hyaline. Basally the clypeus is carinate on midline

and somewhat depressed on either side. On all specimens there is a

pair of small black spots on the mesosternum.
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Length 15 mm. Described from three males and two females from

Deesa, India.

Type, alJotype. and paratypes.—Cat. No. 40841, U.S.N.M.

BEMBIX BELFRAGEI Cresson

Bembex belfragei Cresson, Trans. Amer. Ent. Soc, vol. 4, 1873, p. 220.

Bembex cressonis Handlirsch, Sitz. Akad. Wisseusch. Wien, Math.-Nat. CI.,

vol. 102, 1893, p. 793.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 503.

Bembex insignis Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

vol. 102, 1893, p. 793.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. .506.

Bembix belfragei Parker, Pioc. U. S. Nat. Mus., vol. .52. 1917, p. 92.

The reasons for the s}'nonymy given above were set forth in my
previous paper on the Bembicine wasps and need not be repeated

here. This species is well marked and is not likely to be confused

with any other species thus far described from North America.

SPECIMENS EXAMINED

Texas: CotuUa (May 5, 1905, W. D. Pierce).

Wi8CX)nsin: North Hudson, St. Croix County (July 7-12, 1910).

This species has been reported also from Georgia, Kansas, and

Louisiana.
BEMBIX RUGOSA Parker

Figures 215, 216

Bembix rugosa Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 95.

This species, which is known only from the type (a female) in

the United States National Museum, may be readily recognized by
its unusually long, narrow labrum and its rugose sixth tergite.

When this species was described I raised the question of the possi-

bility that this may be the female of Berribix stenehdoma Parker,

rot so much because of the resemblance of the two sexes as because

of the resemblance of the male and female, respectively, to the male

and female of Bembix helfragei Cresson. But until more evidence

is available I do not think it proper to associate the two as sexes of

one species. The type bears simply the label "Ariz."

BEMBIX INTEGRA Panzer

Bembex Integra Panzer, Faun. Ins. Germ., vol. 8, 1805, p. 84.

—

Handlirsch,

Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 102, 1893, p. 701.—

Dalla Torre, Cat. Hym., vol. 8, 1897, p. 506.

The male of this species, with respect to the dilation of segments

2-4 of the anterior tarsus and of the middle metatarsus, resembles

zonata, but on this species the dilation of the anterior tarsus is

marked with black, which is not the case on zonata. The middle

femur on this species has the posterior border distinctly curved and

strongly dentate, whereas on zonata it is straight and not dentate.
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In addition the process on the sixth sternite is strongly developed

into a median tubercle on this species and the maculations on the

sternites consist of only lateral spots.

The female may be distinguished from zonata by the presence of

only lateral spots on the sternites instead of broad fasciae, and by the

lack of conspicuous maculations on the thorax and propodeum.

This species is distributed over central and southern Europe. I

liave before me three males and seven females, of which one male

and two females were determined by Mercet. This male bears the

label, " Granja, G. Mercet," and the two females bear the label,

"Los Molinos [Spain], G. Mercet." One of the other males is la-

beled " Germany," and the second is labeled "Austria." Of the five

remaining females, three bear the label, "Austria " ; a fourth, the

label, "Valley of Ordera, Pyrenees (Seitz) 1400-1700 m."; and the

lifth is without a locality label.

BEMBIX AMOENA Handlirsch

Benibex amoena Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL,

vol. 102, 1893, p. 769.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 502.

BemMx amoena Parkehj, Proc. U. S. Nat. Mus., vol 52, 1917, p. 88.

This species is very closely related to B. sayi Cresson. With re-

spect to the males, the only character upon which I can rely to

separate the two species is the length of the apical spur on the middle

tibia, which on atiwena is always relatively longer than on sayi.

Although there is some variation in the length of this- spur on each

species, it is, in the case of amoena^ approximately equal to or greater

than half the length of the middle metatarsus, whereas on sayi it is

always less, and usually very much less, than half the length of the

middle metatarsus. This difference in length of the tibial spur of

the middle leg holds for the females of the two species also, but

the difference in the maculations of the dorsum of the thorax and

propodeum of the females of the two species is more constant and

therefore more reliable than are any differences in maculations on

the males.
SPECIMENS EXAMINED

California: Yosemite (July 20, 1905, J. McFarland).
North Dakota: (C. N. Alnslie).

Utah: Beaver Creek Hills, Beaver County; Silver Lake (July 14, H. Skinner).

Washington: Govan (August 6, 1911, Hyslop) ; Medical Lake (July 15, 1920,

M. C. Lane) ; Soap Lake, Grand Coulee (June 29, 1902).

Wyoming: Butte (August 27, 1896, R. P. Currie) ; Yellowstone Park (July 17,

1907, W. Robinson; August 4, H. Skinner).

Handlirsch reports this species also from Colorado, Illinois,

Nevada, and British Columbia.
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BEMBIX SAYI Cresgon

Bemhex saiji Cresson, Proc. Ent. Soc. Phila., vol. 4, 1865, p. 467.

—

Handursch,
Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 102. 1S93, p. 877.—Dalla
Torre. Cat. Hym., vol. 8, 1897, p. 513.

BemUx sayi Parkbtr, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 90.

Oresson based his description of this species upon two females

from Colorado, which differed from one another in size and also

to some extent in their maculation. He says that on one specimen

there were obscure dusky areas on the anterior apical corners of the

clypeus, but he failed to state on which of the two specimens these

dusky areas occurred. On both of these specimens the sixth tergit€

was entirely black. Handlirsch based his description of this species

on a single female from Illinois and this specimen had the sixth

tergite maculated. Fox described a male from Illinois that he con-

sidered the male of this species. It was this male that I made the

type of Bennhix foxi Parker, whose description appeared in my pre-

ceding paper on this group.** In the collection of the United States

National Museum are females from Colorado that answer perfectly

to Cresson's description of the larger of his two specimens upon
which the species was based, and in the collection are also males

from Colorado that so closely resemble these females as to warrant

the assumption that they are males of this s])ocies. On all these

specimens, both males and females, the fasciae on the tergites are

very light, almost white. In the collection, with the sixth tergite

conspicuously maculated, are other females that I have referred to

this species, some of which are similar in color to those light forms

mentioned above and some are of rich golden yellow. It is possible

that I am including here specimens of more than one species, but

the limited material at hand and the absence of males to associate

with these extensively maculated females does not permit a splitting

of this group into distinct species.

SrECIMENS EXAMINED

Colorado: Alamoza (August 6, 1903, Dyar and Caudell) ; Boulder (August

5, 1908, S. A. Rohwer) ; Cope (August 9, 1905, S. A. Johnson) ; Golden.

Florida : St. Augustine ( Cockerell )

.

Kansas: (Snow).

New Mexico: High Rolls (June 14, 1902).

Texas: Aguilares (April 21, 1906, J. D. Mitchell).

BEMBIX FUMIDA. new species

Figures 102, 103

Type (male).—Black: labrum; clypeus, except a bilobed basal

spot; scape below; mere traces of posterior orbits; lines on femora,

" Proc. U. S. Nat. Mus., vol. 52, 1917, p. 96.



106 PROCEEDINGS OF THE NATIONAL MUSEUM vol.75

tibiae, and tarsi of first pair of legs; spot at end of femur of second

and third pairs of legs; fole or soiled yellow. Aside from these

few maculations the body of the insect is a uniform smoky black in

color. The tarsi are not so black as the body proper.

The inner eye-margins are parallel. The flagellum of one antenna

and the last three segments of the other are missing. Segments 7-9

of the remaining imperfect antenna are spinulose. The middle

femur is dentate. The second sternite bears a small, compressed,

pointed process, and sternite 6, a prominent, low, broad process

whose posterior, free border approaches a semicircle in outline;

there is also on sternite 6 a pair of small lateral processes on the ex-

treme posterior lateral angles of the sternite. The seventh tergite

is abruptly narrowed toward the apex, which is roundly truncate

(fig. 103). The wings are slightly infumated, the infumation being

heavier at the middle of the wing than at the apex. The second

abscissa of both the radiella and the cubitella is present. The
pubescence is short, dense, and gray in character.

Length 15 mm. Described from a single male from Japan.

Type.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX OCULATA Latrcille

Bembex oculata Latreille, Hist. Nat. Crust, and Ins.. vol. 13, 1805, p. 302.

—

H.\NDLiRScn. Sitz. Akad. Wissensch. Wien. Marh.-Nat. CI., vol. 102. 1893,

p. 854.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 509.

According to Handlirsch, this is a widely distributed and an ex-

ceedingly variable species and because of this great variation, du©
to the extent and the color of the maculations and to the presence

or absence of infumation in the wings, he recognized eight different

forms under which this species occurs. All the specimens before

me belong to what he termed the Southwest-European form.

I have before me four males and five females, of which two
females and two males have been determined by Mercet. Of these

four the two males and the one female bear the label, " Madrid,

G. Mercet," and the second female, the label, " Los Molinos, G.

Mercet." Of the remainder one male and one female bear the label,

" J. Lichtenstein, Montpellier, France " ; one female bears the label,

"Sardinia, A. H. Krausse"; and the other male and female are

without locality labels.

BEMBIX NIGROCORNUTA, new species

Figures 141-144

Type (male).—Black: labrum; mandibles, except tips; clypeus,

except a narrow basal border; a transverse row of spots on frons

below level of anterior ocellus; narrow posterior orbits; prothorax,
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except si)ot in front of tubercle; U-shaped discal mark and lateral

lines on scutum; fascia on posterior border of scutellum; narrow

fascia on posterior border of metanotum; curved fascia on dorsum

of propodeum; lateral angles of same; large triangular spot on

mesopleura; spot on metapleura; fasciae on tergites 1-5 all contin-

uous except the fifth ; first and second each inclosing a pair of dorsal

black spots; third and fourth each having a pair of anterior emar-

ginations; lateral spots on sternites 1-5; pair of conspicuous spots

on anterior coxae; femora, save a stripe above and a spot below on

each ; tibiae, save for a narrow stripe below on each ; and tarsi

;

htif/ht yellov?.

The antenna is entirely black. Segments 6 and 7 of the flagellum

are slightly spinose on posterior border; 10 and 11 are excavated and

when seen from above are decidedly broader than the apical segment,

wliich is curved and roundly truncate at the apex. The inter-

mediate femora are dentate. The second sternite bears a small,

median, sharp-pointed process. The sixth bears a flattened, broadly

triangular, bluntly pointed median process and a pair of small,

pointed lateral processes. The seventh sternite is narrowed poster-

iori}' and is squarely truncate at the apex. The seventh tergite is

coarsely punctate and its posterior border is slightly notched or

sinuate on either side the midline.

Allotype.—Black: labrum; mandibles, except tips; apical half of

the clypeus divided by a median dark line; spots below anterior

ocellus; posterior orbits; prothorax; U-shaped mark and lateral lines

on scutum; fascia on posterior border of scutellum enlarged at the

ends; fascia on posterior border of metanotum; prominent fascia

on dorsum and posterior surface of propodeum; lateral angles and
sides of propodeum; metapleura; broad triangular spot on meso-

pleura; broad continuous fasciae on tergites 1-A, the first bearing a

jmir or round anterior emarginations that are almost inclosed, second

and third each inclosing a pair of dorsal spots, fourth biemarginate

on anterior border
;
pair of large lateral spots on fifth tergite ; lateral

spots on sternites 2-5; pair of conspicuous spots on anterior coxae;

femora, save for a line on each above and below; tibiae, save line on
each below; and tarsi; hright yellow.

The antenna is wholly black. The sixth sternite is slightly carinate

along the midline and the punctures on either side this median area
are much coarser at the apex of the sternite than at the base. The
sixth tergite is roundly pointed at the apex and is thickly and
coarsely punctate, except along a narrow median line. The lateral

borders of the tergite bear numerous short, stiff spines.

In this species the wings of the male are hyaline, those of the

female slightly and uniformly infumated. The pubescence is short



1
108 PROCEEDINGS OF THE IfATIONAL MUSEUM vol. To

and white, conspicuous on head and propodeum, less so on the side

of the thorax. The variation in maculations is not great. The black

on the base of the clypeus is always more extensive on the female

than on the male, and on some females it is more extensive than on

others. On most of the males the anterior orbits are represented

only by a pair of spots in line with those below the anterior ocellus,

but on others they are more or less well developed. On some males

the scape is yellow below. The maculations on the males from

Deesa vary from pale yellow to pale creamy white and the fasciae on

the tergites show both shades of color. The males from Burma,

however, do not show this variation. On the females this variation

is much less evident. On two of the males from Deesa the process on

the second sternite is much better developed than on the type; in fact,

it presents a large well-developed tubercle. On these two specimens

and on one other the second sternite is marked by a well-developed

posterior yellow fascia. On one female the fifth tergite bears a

continuous fascia and on two the fascia on the first tergite is

interrupted.

Length 15 mm. Described from 9 males and 13 females, of which

4 males and 9 females, including the type and allotype, are from

Deesa, India; 5 males and 3 females from Tavoy, Burma; and 1

female from Sikhim. This last and those from Tavoy were collected

by Bingham.
' Type.—C2it. No. 40842, U.S.N.M.

BEMBIX MISERABILIS, new species

Figures 138-140

Type (male).—Black: labrum; mandibles, except tips; clypeus;

scape below; broken line on middle of frons; broad anterior orbits

shortened above; posterior orbits; posterior border of pronotum
connected with spot on side; tubercles in part; short, narrow line

on scutum above base of wing; fascia on posterior border of scutel-

lum; fascia on metanotum; curved fascia or dorsum of propodeum
extended on its posterior surface ; lateral angles and small spot on side

of propodeum; three spots on mesopleura; broad continuous fasciae

on all tergites, the first much narrowed medially, the others biemar-

ginate on anterior border, the posterior ones only slightly so ; lateral

spots joined by apical lines on sternites 2-6; medial spot on sternites

2-4; legs, with exception of black spot on coxae and trochanters and
black line on posterior surface of anterior femora; yellow.

The flagellum is broadened apically and the last five segments are

roundly spinose on posterior border (fig. 140), and are excavated

below. The intermediate femora are distinctly dentate. The sec-

ond sternite bears a small, median, compressed process and the sixth

a small, pointed i:)rocess. The seventh sternite, which is relatively
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broad and is slightly emarginate at the apex, also beai-s a median
well-developed process, such as is usually found on the sixth in other

species. The eighth terminates in a comparatively broad, flattened,

bluntly-pointed spine, differing thus from most species in which

the eighth terminates in a rounded acutely-pointed spine. The sev-

enth tergite is abruptly narrowed and rather sharply-pointed

apically (fig. 139).

Allotype.—The female so closely resembles the male in color and
markings as to render a separate description unnecessary. On the

dorsal areas and the sides the maculations are somewhat better

developed than on the male, but on the sternites they are more
reduced. The black on the legs is more extensive, lines being present

cm the posterior surfaces of all tibiae and femora and on the anterior

surface of the posterior femora.

The wings in this species are hyaline and the pubescence normal.

The color of the maculations as seen on the specimens is a soiled

muddy yellow, but I am certain that these specimens have been

damaged so that they do not represent the true color of the living

insect.

Length 20 mm. Described from one male and one female from
Japan.

Type.—In collection of Cornell University,

BEMBIX HAMATA C. L. Fox

Figui-es 110-112

BemUx Tiamata C. L. Fox, Psyche, vol. 30, 1923, p. 6.

This species is closely related to Bemhix nuhilipennis Cresson.

Like that species, it has the middle femora irregularly dentate, seg-

ments 7 and 8 of the flagellum prominently spinose, and sternite 6
with small, though evident, lateral processes in addition to the

median process. It differs from nubUipennis in the form of the

genital stipes and in the character of the maculations. On this

species the thorax and propodeum are entirely black, while on
'nubilipennis the prothorax is more or less profusely marked with
yellow. The pubescence is much more conspicuous than on
nuhilipennis.

This species Avas described from males taken at San Miguel Island^

Calif.

BEMBIX NUBILIPENNIS Cresson

Bembex nuHUpennis Cresson, Trans. Amer. Ent. Soc, vol. 4, 1872, p. 218.

—

Handlirsch, Sitz. Akad. AVissensch. Wiou. Math.-Nat. CL, vol. 102, 1893,

p. 838.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 509.

Bemhix nuMHpennis Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 87.

The female of this species has the base and the apex of the wings
clear, but the middle portion heavily infumated, while the wings of
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the male are but slightly infumated or, in the majority of specimens,

entirely clear. The male may be distinguished from other North

American species, except insularls, Infumata and hainata, by the

presence of lateral processes on the sixth sternite. From insularis

it may be distinguished by the character of the genital stipes and by

the fact that the fasciae on the tergites of irisuluris are white,

whereas on tliis species they are yellow. The female of this species

is not likely to be confused with any other North American species

except melanmpis, which is distinguished from it by liaving more

or less black on the cjypeus, whereas nuhill'penms has the clypeus

wholly yellow.

SPECIMENS EXAMINED

CoLOEADo: Walsenburg.

Illinois: .Taeksonville (July, 1900, Grain).

Iowa: Fairfield (T. C. Ross).

Kansas: Wilson (August, 1909, J. B. Parker).

Mexico: Lerdo, Durango (June 10, 1918).

Nebraska: Grand Island (July 5, 1897).

New Mexico: Koehler (W. H. Walton).

Oklahoma: Durant (June, 1905. F. C. Bishopp).

Tennessee.

Texas: Bryant; Childress (September 1. 1908, E. S. Tucker) ; Corsicana (May

16, 1907, R. A. Cushman) ; Marfa (June 6, 1908, Mitchell and Cu.shman)
;

Paris (A. L. Melander) ; Piano (.July 14, 1907. E. S. Tucker) ; Wichita

Falls (June 10. 1906, J. D. Mitchell).

BEMBIX MERCETI. new naroe

. Figures 129-133

Bcmbex handlirschi MEBCirr, Bol. R. Soc. esp. Hist. nat.. 1904, p. 343 (not

Cameron, Fauna and Geography of Maldive and Laccadive Archiiielago, vol.

1, Pt. 1. 1901, p. 57).

There are in the United States National Museum a male and a

female of this species identified by Mercet and received from him

in an exchange. The male of this species is well marked. Tlie

anterior tibia at its distal end is somewhat dilated; the middle tibia

is distinctly curved, the concave surface being on the outer side, and

its anterior distal border at the apex is produced into a spinelike

process that subtends a short spine; the distal end of the middle

metatarsus is distinctly flattened ; the posterior border of the middle

femur is dentate. Both second and sixth sternites bear processes and

the seventh sternite bears prominent lateral carinae and a broad

median longitudinal area resembling somewhat a process. The

seventh tergite is broadly rounded at the apex and bears a short,

median, apical, dorsal depression. At the posterior lateral angles of
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this tergite lateral ridges are developed, below which the angles are

broadly rounded and directed ventrally.

The female resembles the male in color but the ultimate tergite

is greatly narrowed and provided with short lateral ridges near the

apex, which is almost squarely truncate. On both male and female

the inner eye-margins are divergent at the clypeus, and the anterior

metatarsus is provided with 10 spines, of which the three proximal

ones are smaller than the others. These specimens bear the label,

" Madrid, G. Mercet."

BEMBIX REGNATA, new species

Figures 179-183

Tyye (male).—Black: labrum; clypeus, except a pair of small

basal spots; mandibles, except tips; scape; space between and above

antennae; transverse line below anterior ocellus; broad anterior

orbits shortened above ; broad posterior orbits much narrowed above

;

prothorax, except a series of dorsal spots; lateral line above base

of wings and a pair of short narrow discal lines on scutum; narrow

fascia on posterior border of scutellum ; narrow fascia on metanotum

;

curved fascia on dorsum of propodeum extended downward on its

posterior surface; lateral angles and sides of propodeum; meta-

pleura; mesopleura and mesosternum almost wholly; interrupted

fascia on first tergite much narrowed toward the midline; continu-

ous fasciae on tergites 2-6, very broadly emarginate on anterior

dorsal border; lateral spots on sternites 2-5; legs, except line above

on femora of first and third pairs and small spots near the junction

of femur and tibia of all pairs; yellow^ the fasciae on the tergites

being pale rather than bright yellow.

The flagellum is dark above, lighter below and toward the apex.

Its segments are neither spinose nor excavated but segments 10 and
11 are flattened. The apical segment is slightly curved and roundly
truncate at the apex. The middle femora are dentate, being pro-

vided with a number of widely separated spinelike teeth. The middle
tibia has its anterior apical border prolonged into a curved toothlike

process which bears at its apex a short spine. Near its middle this

tibia also shows a slight enlargement or swelling below. The second

sternite bears a prominent, bkmt, keel-shaped process and the sixth

a flattened triangular elevation from the apex of which a slight

carina extends to the apex of the sternite. The seventh tergite is

narrowed and broadly rounded at the apex and covered with numerous
coarse punctures. The eighth sternite ends in a short, thin, flat, blunt

spine. The genitalia (fig. 182) are distinct.
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Allotype (female).—Black: labrum; mandibles, except tips; cly-

peus, except pair of small basal marks; frons between antennae;

elliptical spot below anterior ocellus; anterior orbits narrowed and

shortened above; scape, except small apical spot above; posterior

orbits narrowed and interrupted above; posterior border of prothorax

including tubercles; lateral lines and U-shaped discal mark on

scutum; narrow fascia on posterior border of scutellum; fascia on

metanotum ; curved fascia on propodeum ; small spot on mesopleura

;

interrupted fascia on first tergite greatly narrowed at midline; con-

tinuous fasciae on tergites 2-5, deeply and roundly biemarginate on

anterior dorsal border and acutely emarginate at midline on posterior

border; sixth tergite; small lateral spots on sternites 2-4; apex of

femora in part; tibiae, except line below; and tarsi; yellow. The

labrum, clypeus, scape, and anterior orbits are pale ratlier than

yellow.

The flagellum is ferruginous with the first and second segments

black above.

The frons in this species is distinctly carinate and the carina is con-

tinued on the base of the clypeus. The wings are remarkably short

and hj^aline, though the abundance of short hairs upon the surface

causes them to appear slightly infumated. The second intercubitus

is only slightly bent on both sexes, but is less so on the female than

on the male. The pubescence is very short and inconspicuous. The
anterior metatarsus is provided with seven spines. The second ster-

nite of the female is shining and thickly set with coarse punctures.

The sixth tergite, except near the apex, which is triangular and

roundly pointed, is covered with long, fine hair, among which later-

ally are a number of stout, spinelike hairs. The inner eye-margins

are almost parallel, being only very slightly divergent at the clypeus.

Length about 20 mm. Described from two specimens from eastern

Africa. The type bears the label, "D. O. Afrika, Usaramo, Rufiaji

Klurtusteppe. X—XI, Gotze S." The allotype bears the label,

'^ Nyassa See, Langenburg, 20—25, V. 99, Dr. Fiitteborn S."

Type.—In the Zoologisches Museum cler Universitat. Berlin.

BEMBIX SPATULATA, new species

Figures 193-195

Type (male).—Black: labrum; mandibles, except tips; clypeus;

scape below; frons to level of anterior ocellus, except central black

spot; posterior orbits: prothorax almost entirely; broken U-shaped

discal mark and short lateral lines at base of wings on scutum; narrow

fascia on posterior border of scutellum enlarged at ends; narrow

fascia on metanotum ; narrow '-urved fascia, interrupted mediallj' on
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dorsum of propodeum; metapleura: mesopleiira, except small rounded

black spot; continuous faciae on tergites 1-6, first narrowed medially,

second, third, and fourth biemar<;inate dorsally; apex of seventh

ter<iite ; sternites 1-3 entirely ; broad fascia on each of fourth and

fifth emarginate medially; the legs, except for black spots on posterior

surface of trochanters and lines on posterior surfaces of femora and

tibiae and apical dark spots on the underside of all tarsal segments

;

very pale yellow or mhife.

The flagellum is dark above, testaceous below and its sixth, sev-

enth, and eighth segments are slightly spinose. The apical segment

is slightly curved, narrowed, and rounded at the apex. The inter-

mediate femora are dentate and the anterior border of the inter-

mediate tibia at the apex is drawn out into a spinelike process that

bears a prominent spine. The second sternite bears a prominent,

laterally compressed process and the sixth a small triangular process.

The seventh sternite is broad, squarely truncate at the apex and spat-

ulate in form. It bears a median V-shaped carina and a pair of

lesser lateral carinae.

Allotype.—Black: labrum; mandibles, except tips; clypeus; scape

below; frons to level of anterior ocellus, save a pair of black spots;

posterior orbits broad below
;
prothorax, save anterior part of pro-

notum; broken U-shaped discal mark and lateral lines above base of

wings on scutum; fascia on posterior border of scutellum enlarged

at the ends ; fascia on metanotum ; curved fascia on dorsum and pos-

terior surface of propodeum ; sides of same ; metapleura ; mesopleura

;

broad continuous fasciae on tergites 1-5, first narrowed medially,

second inclosing a pair of dorsal black spots, third, fourth, and fifth,

each biemarginate on anterior dorsal margin; apex of sixth tergite;

sternites 1-4; broad fascia on fifth; pair of minute apical spots on

sixth; legs except for black lines on all trochanters, femora, and

tibiae
;
yellow or very pale yellow.

The pubescence on this species is white, short, and sparse, save on

the head and propodeum. On abdominal segments 6 and 7 of the

male it is more evident than is usually the case. The maculations

on the male vary somewhat. On some specimens the U-shaped discal

mark is reduced to a pair of lines and on others it is entirely lacking.

The tergal fasciae usually show two colors, yellow on the anterior

border and white on the posterior, with the white occupying the

greater portion of the fascia. The form of the genital stipes (fig.

194) and the seventh sternite of the male render this species easy

to identify.

Length 13-15 mm. Described from 13 males and 1 female from

Quetta, India.

Type., allotype, and paratypes.—Cat. No. 40843, U.S.N.M.

22764—29 8
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BEMBIX ROSTRATA Linnaeus

Figures 187-189

Apis rostrata Linnaeus, Oelandska och Gothlandska Resa, 1745, p. 246.

Bemhcx rostrata Handliesch, Sitz. Akad. Wissensch, Wien, Math.-Nat. CI.,

vol. 102, 1893, p. 764.—Dalla Torre. Cat. Hym., vol. 8, 1897, p. 512.

According to Handlirsch, this species is one of the most numerous
and most widely distributed of the paleartic group, being distributed

from the Mediterranean to Scandinavia and from Portugal to Mon-
golia. The male is strongly characterized by the dentate middle
femur, the deeply excavated and dilated last three segments of the

flagellum, the tuberculate second and sixth sternites, and the strong

carina of the seventh sternite, which, at the apex of the segment,

terminates in a two-pointed process. Of the five males before me
these structural characters are constant but variation in the macula-

tions is great. On one specimen the fasciae on the tergites are broad

and all except the first are continuous; on another they are narrow

and all are interrupted at the midline. One male bears the label,

" Europe " ; two bear the label, " Germany " ; the fourth bears the

label, "Aranjuez, G. Mercet " ; and the fifth bears the label, '' Gray,"

A single female before me, which bears the label, " Los Molinos.

G. Mercet," has the fasciae on the tergites creamy white instead of

yellow as on the males.

BEMBIX PICTICOLLIS Morawitz

Figure.s 139-181

Benibex pictioollls Morawitz, Horae soc. Eiit. Roi^s., vol. 23. 1889, p. 144.

—

Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 102. 1893.

p. 7G7.—Dalla Torre, Cat. Hym., vol. 8. 1897, p. 511.

This species is closely related to BeTnhix rostrata Linnaeus. With
I'egard to the form and structure of the antennae, middle femora, and

the genitalia, the two species are almost identical and their resem-

blance in the color and character of their maculations is quite close.

The form of the seventh sternite on the two species is quite different

:

On roHtrata this sternite bears a distinct, median, longitudinal carina

that is bifurcate at the apex, whereas the carina on this sternite on

plcticollls is simple and does not reach the apex of the sternite. The
form of the spine^on the eighth sternite is also different : On rostrata

the spine is long, curved, and pointed in the normal fashion, whereas

on picticoJlh. although it is sliarply pointed, it is short, straight, and

broadly flattened. The form of the seventh tergite is also different as

is shown by Figures 161 and 189.
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This species is represented in the United States National Museum
by three males, each bearing the label, " Uen Chuen Szechuen, China,

Au^. 3-6, 1924, D. C. Graham, Coll., altitude 4,500-5,500 feet."

BEMBIX MEGERLEI Dahlbom

Beinhcx megerlei Dahlbom, Hym. Europ., vol. 1. 184.5, p. 492.

—

Handlibsch,
Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 102, 1893. p. 729.—Dalla
ToRBE, Cat. Hym.. vol. 8. 1897, p. 508.

Of tliis species I have at hand one male and two females, each

bearing the label, ""Austria." The male of this species may readily

be di:;tinguished by the characters found on the middle femur and
metatarsus: The femur is dentate below with the middle tooth, the

longest one in the row and the metatarsus below at its middle point

bears two stout spines and the distal part beyond the spines is slightly

curved. The second and sixth sternites bear moderately developed

tubercles and the seventh a broad, median carina. The dorsal border

of the clypeus is black and from the center the black is extended to

form a large medinn spot. The mesothorax, metathorax, and propo-

<!eurn are wholly black and the maculations on the obdomen are

confined to narrow lateral spots on tergites 1-3.

On tiie females the fasciae on the tergites are pale, relatively broad,

and all continuous on one specimen and all but the fourth continuous

on the other. On both specimens the fifth tergite bears only a pair

of small round discal spots and the sixth an apical spot. On one

there is a narrow, interrupted fascia on the scutellum, traces of an

interrupted fascia on the metanotum, pair of large spots on posterior

part of the propodeum, a very large spot on the side of the propodeum

and another on the metapleura. The side of the prothorax on this

specimen is almost entirely pale. On the other female these same

macnlations are present but are greatly reduced, especially on the

scutellum, metanotum, and dorsum of propodeum. On the sternites.

maculations are limited on both females to lateral spots on two and

three and to extreme tip of six. On both males and females the

second abscissa of the cubitella is lacking.

BEMBIX MELANOPA Handiirsch

Brmhex mclanopa Handlibsch. Sitz. Akad. Wissensch. Wien, Mat.-Nat. CI.,

vol. 102, 1893, p. 797.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. -508.

I have at hand two males and two females that I have referred to

this species, and also two males determined by R. H. R. Stevenson.

The peculiar form of the genital stipes, the form of the terminal

segment of the antenna, the position of the teeth on the posterior

border of the middle femur, together with the black antennae and
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black face, form a combination of characters that readily distin-

guishes the male of this species. The female is more difficult to sep-

arate from related forms; its black face and black antenna (except

tip of fiagellum), the interrupted fascia on the fifth tergite, and the

reduced or obsolete second abscissa of the cubitella vein are its most

conspicuous characters. Four of the specimens bear the following

labels: " Nyassa-See, Langenburg, III. 98, Fiilleborn S"; " Nyassa-

See, Langenburg, 20.VIII.-1.IX.98. Fiilleborn S "; " Kap Kolonie ";

and " D. Ost-Afrika, Stuhlmann S." The two males determined by

Stevenson bear the labels: " Sawmills, S. Rhodesia, 22-27, Dec, 1923,

R. H. R. Stevenson"; and " Bulawayo, 13, 9, 1923, R. Stevenson.""

BEMBIX FOKCIPATA Handlirsch

Figures 97-99

Bembex forcipata Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl.>

vol. 102, 1893, p. 798.—Dalla Toebe, Cat. Hym., vol. 8, 1897, p. 505.

This species differs from meJanopa apparently only in the extent

of the maculations. The clypeus is largely yellow, the labrum wholly

so, and the sides of the thorax are more or less conspicuously macu-

lated. I have before me three males and one female that I have

referred to this species. They bear the following labels :
*' Dar es

Salaam, Aug.-Sept., 1902, Meinhof S."; "D. Ostafrika, mikindani,

IV-V, 1911, H. Grote S. G."; " D. Ost-Afrika, Stuhlmann S."'; and
" D. O. Afrika, Hinter Waldungen von Dar-es-Salaam, Schuize V."

BEMBIX FRIOEKSIS, new species

Figures 100, 101

Type (male).—Black: labrum; mandibles, except tips; clypeus,

except pair of black spots; lower part of frons, continued upward
on midline to join spot below anterior ocellus; small round spot on

either side this large spot; anterior orbits, deflected inward opposite

anterior ocellus; scape below; posterior orbits narrowed above; pro-

thorax, except pair of anterior dorsal spots and dusky spot in front

of tubercles; broad lateral lines on scutum; pair of broad discal

lines and an interrupted transverse posterior line, forming a broken

U-shaped discal mark on scutum ; fascia on posterior border of scutel-

lum narrowed at midline; fascia on metanotum; curved fascia on
propodeum, interrupted at midline on posterior surface; posterior-

lateral angles and sides of propodeum; metapleura; mesopleura,

fasciae on tergites 1-6, all interrupted at midline, first narrowed
medially, second and third each inclosing pair of black discal spots,
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fourth, and fifth biemarginate on anterior dorsal border; pair of

spots on apex of seventh tergite; second sternite, except pair of

anterior black spots and large medial longitudinal black spot ; lateral

spots on sternites 3-5 joined by narrow apical lines; coxae and

trochanters for the most part; femora, except line above on anterior

pair and basal spots on all; tibiae, except small basal spot on all

and small spot below on anterior pair ; and tarsi
;
yellow.

The posterior border of the middle femur on its apical half is

weakly dentate, the teeth being small, short, and blunt. The flagel-

lum is black and is neither spinose nor excavated, but segments 5-11

show specialized areas below and the apex of the terminal segment

is rufous. The second sternite bears a median, sharp-pointed, promi-

nent process, and the sixth, a short, broad and bluntly pointed

process that is slightly concave on its ventral surface. The seventh

sternite bears a median carina and at the base a pair of inconspicuous

lateral carinae. The genital stipes is distinct in form and bears a

conspicuous yellow maculation.

The allotype (female) in color differs but little from the type;

the scutellum bears lateral spots instead of a fascia; only the fascia

on the second tergite incloses black spots; and the lateral spots on

the sternites are somewhat less extensive. The sixth tergite at its

apex bears a pair of yellow spots. The sixth sternite on the mid-

longitudinal line is destitute of punctures, but laterally at the base

it is densely and finely punctate, while at the apex the punctures are

very coarse. As on the type, the flagellum is black with the apex of

the terminal segment rufous.

The wings of this species are hyaline and the pubescence white in

color and normal in development. The frons between the antennae

is but slightly carinate, and the clypeus is only moderately arched.

Among the paratypes is a female, from the same locality as the type,

that has the sixth tergite black, the anterior orbits interrupted, and,

together with a second female from the same locality, has the black

spots on the clypeus joined. Two male paratypes from Piura, Peru,

have the maculations in general much better developed. On these

specimens the black on the clypeus is lacking, the fasciae on tergites

two and three inclose black discal spots, and those on tergites one

and six are continuous. These two agree with the type in having

the genital stipes maculated.

Length 16 mm. Described from three males and ten females.

Of these the type, allotype, and five female paratypes bear the label,

'' Rio Frio, Colombia, March 1924, H. W. Atkinson, Collector." The

tAvo male paratypes bear the label, " Piura, Peru, fls. Asclepiad Vine,

April 28, 1911 (Townsend)." Of the remaining females two bear
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tlie label, " Chauchaiimayo. Peru, from W. F. H. Rosenberg," and

two bear the label, " Tabernilla, Canal Zone, Panama, IV, 1911, A. H.

Jennings, Coll."

Tyj,e.—C^t. No. 40844, U.S.N.M.

BEMBIX OCHRACEA Handlirsch

Figures 146-148

Bembex ochracea Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

vol. 102, 1893, p. 864.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 509.

The single male specimen that I have doubtfully referred to this

species agrees in most respects with Handlirsch's description. It

differs in having no fascia on the propodeum; in having a pair of

obscure yellow spots on the seventh tergite; and in having on the

st^rnites well-developed fasciae, of which that on the second sternite

is quite broad and those on the other sternites are broad laterally but

are narrowed conspicuously at the midline. These differences in the

extent of the maculations are well within the limits of variation

found in species of this genus. Handlirsch's type lacked complete

antennae. Segments 7-11 of the flagellum of this specimen are

excavated below and segments 7-9 are spinose. Segment 11 is some-

what dilated and the terminal segment is short, strongly curved and

roundly truncate at the apex. The form of the seventh tergite is

shown in Figure 148 and the form of the genitalia in Figure 147.

The specimen, which is the property of the Zoologisches Museum
der Universitate, Berlin, bears the label " Cap Myers " and the

number 21616.

BEMBIX FESTIVA, new species

Figures 91-93

Type (male).—Black: labrum; clypeus; mandibles, except tips;

scape below; area on frons between antennae ending in a point

above; spot below anterior ocellus; broad but short anterior orbits;

posterior orbits; posterior border of pronotum joined with tubercles;

sides of prothorax, except long irregular spot in front of tubercles;

small lateral spot on scutum above base of wings ; small lateral spots

on scutelium; broad fasciae on tergites 1-7, first narrowly inter-

rupted at midline, second inclosing pair of narrow discal spots and

narrowed somewhat at midline, third biemarginate on anterior dorsal

border and sinuate at midline on posterior border, fourth emarginate

at midline on posterior border, seventh biemarginate laterally on

anterior border; lateral spots on sternites 2-6 and median spots on

2-4, of which those on 2 and 3 are joined to the corresponding lateral
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spots by apical lines; femora, except more or less of the proximal

half; tibiae; and tarsi; yelloic.

The wings are hyaline. The pubescence is white, rather short, and
dense. It is very short, but unusually conspicuous on all segments

of the abdomen. The flagellum is black above, light yellowish below,

and segments 5-9 are spinose below. Segments 10 and 11 are slightly

excavated below. The posterior border of the middle femur is

dentate except near the proximal end. The second sternite bears a

prominent, median, laterally compressed process that ends in a short,

curved sharp point. The sixth sternite bears a prominent, narrowed,

median, bluntly pointed process whose ventral surface is grooved.

The seventh sternite bears a median longitudinal carina that reaches

the posterior end of the sternite and assumes almost the proportions

of a process. The anterior metatarsus bears six spines.

In general appearance this species resembles nuhilipennis but may
readily be distinguished from that species by the absence of lateral

processes on the sixth sternite. It also resembles somewhat the male

of connexa but differs from that species in having the propodeum,

metanotum, metapleura, and mesopleura whoUj'^ black.

Length 18 mm. Described from a single male bearing the label,

" Oak Creek Canon. Ariz., 6,000 feet, July, F. H. Snow."

Type.—In the collection of the University of Kansas.

BEMBIX MUSCICAPA Handlirsch

Brmtex mtiscicapa Handliksch, Sitz. Akad. Wissensch. Wien. Math.-Nat. CI.,

vol. 102, 1893, p. 828.—Dalla Torke, C:it. Hym.. vol. 8. 1897, p. 509.

Bemhex sapi Fox. Proc. Acad. Nat. Sci. Phila.. 1895, p. 359.

Bemhix foxi Pabkek. Proc. U. S. Nat. Miis.. vol. 52, 1917, p. 96.

This species is conspicuous for tlie distribution of its mnculations.

The sides of the thorax and propodeum are profusely maculated and

the scutum bears more or less well-developed discal and lateral lines,

but the scutellum, metanotum, and dorsum of the propodeum are. in

the male, entirely black and in the female only the scutellum bears

lateral spots. On some females there are yellow spots on the posterior

surface of the propodeum. The male is also distinguished by the

large, long, curved, sharp-pointed process on the second sternite.

The fascia on the first tergite on both sexes is always narrower than

the others and is always more or less widely interrupted, but any of

the other fasciae may be weakly connected or all may be interrupted.

The third, fourth, and fifth are most frequently connected at the

midline.

In the collection of tlie United States National Museum there are

eight males and eight females of this species, all from Porto Rico.
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The specimens on which I based my description of B. foxL according

to the labels they bear, were from Illinois. Is it possible that the

placing of the labels upon these specimens is the result of a mistake?

BEMBIX NIPONICA Smith

Figure 145

Bemhex niponica Smith, Trans. Ent. Soc. London, 1873, p. 194.

—

Dalt.a Tobbej,

Cat. Hym., vol. 8, 1897, p. 509.

In the collection of the United States National Museum is a single

male that has been determined as this species, but by whom the

determination was made is unknown. I have compared the specimen

with the original description of the species and am convinced that

the determination is correct. The specimen bears the label, " Sapporo

Agr. Coll., Dec, '96, Japan, M. Matsumura."

The following is a detailed description of this male : Black

:

clypeus; labrum; mandibles, except tips; anterior orbits shortened

above; area below antennae and space between them extended up-

ward; scape below (fiagella broken off); posterior orbits narrowed

above ; irregular band on posterior border of pronotum and posterior

border of tubercles connected by a large irregular spot on side of

prothorax ; short narrow lateral lines on scutum above base of wings

;

fascia on posterior border of scutellum; fascia on metanotum; nar-

row, curved fascia on propodeum, interrupted at midline on its

posterior surface; small spot on posterior lateral angles of pro-

podeum; small spot on mesopleura below wings; broad, continuous

fasciae on tergites 1-6, that on second tergite inclosing pair of black

discal spots ; apex of seventh tergite ; lateral spots and median spot on

sternite 2 connected by an apical line ; lateral spots and median spot

on sternite 3; lateral spots on sternites 4 and 5 connected by very

narrow apical lines; large lateral spots on 6; lateral spots on 7;

coxae and trochanters in part ; femora, except black line on posterior

surface of first pair and basal black spot on anterior surface of

third pair ; tibiae ; and tarsi
;
pale grayish yellow.

The middle femora are distinctly dentate. The middle tibia is

angulate below, giving rise almost to a longitudinal carina. The
wings are hyaline and the second abscissa of both radiella and
cubitella is present. The second sternite bears a well-developed

median process; the sixth bears a small one and the seventh also

bears a process as well developed as that on the sixth. The seventh

tergite laterally is slightly sinuate, and is abruptly narrowed toward
the apex, which is squarely truncate. The spine of the eighth sternite

is short and broad, in form resembling somewhat a spearhead.

Length 20 mm.
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BEMBIX FLAVESCENS Smith

Bembex flavescens Smith, Cat. Hym. Ins. Brit. Mus., vol. 4, 1856, p. 321.

—

Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 102, 1893, p.

862.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 504.

Of this species I have before me two specimens, a male and a

female, received by the United States National Museum in an ex-

change, but by whom they were determined is not shown. They agree

quite closely with Handlirsch's description of the species. The male

differs from Smith's description of the male only in the absence

of discal lines on the scutum. They bear a common label, " Gomera
(Canar. Ins.), Hintz V. 15. IV. 98." This species has been reported

only from the Canary Islands.

I

BEMBIX CONNEXA Fox

Bemhex connexus Fox. Proc. Acad. Nat. Sci. Pliila., 1895, p. 360.

Bembix connexa Parkek, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 115.

In the collection of the United States National Museum are six

females that I have referred to this species. They are large and

robust with the maculations bright greenish yellow. In this respect

they differ from Fox's type, on which the fasciae on the tergites are

whitish. They agree with the type, however, in having the sides of

ihe thorax and propodeum extensively maculated, while having the

scutum, scutellum, metanotum, and dorsum of propodeum either

entirely black or with only minute lateral spots on the scutum and

scutellum. The male is known only by the single specimen on which

Fox based his description of the male of the species. The yellow

color of this male is similar to that of occidentalis. The middle

femur is strongly dentate below; segments 7-10 of the flagellum are

slightly, though evidently, spinose, "segments 7 and 8 being more
prominently so ; the processes on sternites 2 and 6 are well developed

and pointed; and there are evident rounded lateral ridges on the

basal half of the sixth sternite, but they do not constitute lateral

processes. The maculations on the dorsum of the thorax and

propodeum are somewhat more extensive than on the female.

.SPECIMENS EXAMINED

California: Los Angeles County (July, Coquillett) ; Mariposa County (Coquil-

lett)

.

Nwada: Reno (July 26, 1889, F. H. Hillman).

Utah : South Creek, Beaver County.

BEIVISIX LATIFRONS Parker

Bcnibix latifrons Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 116.

This species is not represented at the United States National

Museum. It is known only from the type (female) in the collec-

tion of the University of Kansas.
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SPBCIMENS EXAMINED

Nhw Mesico: Albuquerque (1894, F. H. Snow).

BEMBIX GRADILIS, new species

Type (male).—Black: labrum; mandibles, except tips; clypeus;

scape below; lower part of frons extended upward from between

the antennae; broad anterior orbits shortened above; transverse

series of three spots below anterior ocellus; narrow posterior orbits;

narrow posterior border of pronotum continued on tubercles; spot

on sides of prothorax; small lateral spot above base of wings and

pair of short, narrow discal lines on scutum; lateral spots on scutel-

lum ; fascia on metanotum ; short oblique lateral lines on dorsum of

propodeum; spot on lateral angles of propodeum; small spot on

metapleura; narrow vertical line broken into two spots on meso-

pleura; interrupted fasciae on tergites 1-5, all except the first more

or less broadly bisinuate on anterior border ; lateral spots on sternites

2-5, decreasing in size from two to five ; conspicuous spot on anterior

coxae; femora, except black line above on all and short line below

on second and third pairs; tibiae; and tarsi; yelloio. The lateral

spots on the scutellum and fascia on metanotum are wliite.

The flagellum is black above, somewhat testaceous below, and its

segments are all without modifications. The middle femora are

weakly dentate below. The second sternite bears a median longi-

tudinal carina that may be regarded as a poorly developed tubercle.

The sixth sternite bears a small, short, sharp-pointed, median process

and the seventh is carinate on the midline. The wings are hyaline.

The pubescence is normal in development, being longest on head,

thorax, and propodeum. The paratype differs from the type in

lacking discal lines on the scutum and spots on the lateral angles

of the propodeum, and in having the maculations on the mesothorax

reduced.

This species runs in Handlirsch's table to B&iiibex inops Hand-
lirsch and it is possible that this may be only a yellow form of

that species. All maculations, except those on the scutellum and
metanotum, are bright yellow and the genital stipes in form differs

somewhat from the figure given by Handlirsch of the stipes of inops.

Length 16 mm. Described from two males (type and paratype)

bearing the label, " Paso del Libres Carrientes, Argentina, January

12-14, 1920, Cornell Univ. Exped."

Type.—In the collection of Cornell University.

BEMBIX SPINOLAE Lepeletier

Benibex spinolae Lbbeilbtiee, Hist. Nat., vol. 3, 1845, p. 227.

Bembex fasciafa Dahlbom, Hym. Eur., vol. 1, 1845, p. 487.
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Bemhex spitwlae Handlirsch, Sitz. Akad. Wissensch. V/ien, Math.-Nat. CI.,

vol. 102, 1893. p. 285.—Fox. Proc. Acad. Nat. Sci. Phila.. ISD.l, p. 357.—
Dalla Torre, Cat. Hym.. vol. 8. 1897. p. 514.

licmlyix spinolae Parker, Proc. U. S. Nat. Mus.. vol. 52, 1917, p. 9S.

This is the most widely distributed species of the <renns in Xoi-th

America. This .species, siniiJans Fox, pnniaaestate Johnson and
Rohwer, cameroni Rohwer, and cantata Parker form a group of ovei-

lapping species that pre.^ent considerable difficulty to the student

of the taxonomy of these wasps. Typical specimens of these species

can readily be distinguished from each of the other species, but

it IS by no mean.s an uncommon occurrence to find specimens that

may be referred to two or more of these species and can not with

certainty be referred to any one of them. This state of affairs

raise's the question of the validity of some of these species, but it is

a que.'ition that must depend for an answer upon more work in the

field: it is a question that can not be answered by an examination of

dried specimens stuck on pins.

Bemhix spinolae occurs in the eastern part of the United States

and Canada and has been reported in the eavst from Ontario to

Florida and in the west from the Dakotas to Texas. With the ex-

ception of one report of mnilans from Florida, all the other species

in this group are found in the mountainous western part of the

country or on the west coast. I have, however, examined specimens

from the western area, taken along with typical examples of comata

and priinaaestate^ that must be considered examples of spinolae. I

have examined other specimens also from the West that could not

with certaint}^, in the light of our present knowledge of this group,

be referred to any one of these species. A short study of the nest-

ing habits of B. comata Parker, which I made at San Francisco

during the summer of 1925, showed that this species differs in its

mode of constructing its nest from B. spinolae Lepeletier, whose

nesting habits I have studied in the District of Columbia. I am
of the opinion that further studies of this kind in the field must be

made before the relationship of the species in this group and the

validity of the species themselves can be satisfactorily determined.

BEMBIX CAMERONI Rohwer

Bemhyx cameroni Rohwer, Proc. U. S. Nat. Mu.s., vol. 41, 1912, p. 467.

Bemhix cameroni Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 99.

This species is somewhat more robust than spinolae and is also

marked with maculations of much richer yellow. The males can be

distinguished from the males of closely related species by the fact

that the fifth segment of the flagellum is spinose. The females may
be distinguished from those of related species by the broad yellow

b
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fasciae of the tergites, the maculated sixth tergite, and the absence of

maculations on the sides of the mesothorax and propodeum. From
nubilipennis the male of this species maj?^ be distinguished by the

absence of lateral processes on the sixth sternite and the female by

its clear wings.
SPECIMENS EXAMINED

Arizona: Oak Creek Canon (Augnst, F. H. Snow).

Mexico: Federal District (October 7 and 8, C. F. Baker).

New Mexico: High Rolls (June 12. 1902) ; White Oaks (August 2, 19<)3).

BEMBIX COMATA Parker

Bembix comata Parker, Proc. U. S. Nat Mus., vol. 52, 1917, p. ICK).

Typical forms of this species, both males and females, have the

fasciae white in color and the terminal tergite maculated. The pu-

bescence on the head, thorax, propodeum, and base of abdomen is

much better developed than in the case of sjn7iolae, being long, dense,

and white. Recent collections by C. L. Fox indicate that this species

also appears with yellow fasciae instead of white. It differs from

pmnaaestate in the absence of conspicuous maculations on the sides

of the thorax and propodeum, but among the numbers collected by

Mr. Fox are some specimens that stand on the border line between

these two species, not agreeing with typical forms of either species,

yet showing some characteristics of both. A brief study of the

nesting habits of comata showed that this species in rearing its

3'oung constructs a burrow in which it provides several brood cham-

bers, one for each egg deposited. In this respect it differs from
spinolae^ which species constructs a new burrow for each egg depos-

ited ; that is, rears only a single young in each burrow.

SPECIMENS EXAMINED

Califobnia: Claremont ; Los Angeles County (Coquiilett) ; San Francisco (July,

1925, J. B. Parker).

Nevada: Reno (August 30, 1889, F. H. Hiilman).

NE^v Mexico.

Obejgon: Forest Grove (July 21, 1918, M. C. Lane) ; Van Sickle Canyon (.Sei>-

tember 13, 1904, E. S. G. Titus)

.

Washington: Kahlotus (August 18, 1920, M. C. Lane) ; Lake McElroy, Poha
(July 20, 1920, I\L C. Lane) ; Spokane (July 7, 1924, J. M. Aldrich) ; Strat-

ford (September 3, 1920, M. C. Lane).

BEMBIX PRIMAAESTATE Johnson and Rohwer

Bemhex prlmauestatv Jounsoa and Rohweb, Ent. News, vol. 19, 190S. p. 37S.

—

RoHWEB, Proc. U. S. Nat. Mus., vol. 41, 1912, p. 466.

Benibix primaacstate Pakkee, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 101.

This species seems to be intermediate between the eastern spinolae

and the western comata. The females must be separated from
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apiru/la-e on the color and extent of the maculations, and it frequently

happens that specimens are taken that can not with certainty be

referred to either species by the use of any keys so far deviled.

Likewise many males are found that seem to be intermediate be-

tween this species and the males of svtnilams Fox and thus present the

t^ame difficulties in identification. Consequently no keys, even the

one I have prepared herewith, can be depended upon absolutely in

making identifications among these closely related species.

SPECIMENS KXAMIN'ED

Alberta: Medicine Hat (August 20, 1916, Sladen).

Arizona: Oak Creek Canyon (F. H. Snow).

BRmSH Columbia: Vancouver (Augu-st 9, 1916, Livingston^.

Colorado: Boulder (September 13, 1907, S. A. Rohwer) ; Denver (.Tune 1.3,

1902 >.

Idaho: Springfield (July 30, 1906, S. A. Snyder).

Loui!^iana: East Point (September 5, 1907, F. C. Bishopp).

Mexico: Guadalajara (June 19, 1903, McCIendon).

Ne\'ada: Reno (August 28, 1889, F. H. Hillman).

New Mexico: Fort Wingate (July 15, 1909, John Woodgate) ; High Rolls (June

11, 1902).

Texas: Midland (June 16. 1909, F. C. Bishopp); Rosser (August 23, 1905,

F. C. Bishopp) ; Victoria (September 11, W. A. Hooper).

AVashingtox: Friday Harbor (June 19-26, 1909); Olga (.July 15-31, 1909);

Seattle.

* BEMBIX SIMILANS Fox

Figure 28

Bemli/ex simUans Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 358.

Bembix simUatis Parker Proc. U. S. Nat. Mus.. vol. 52, 1917, p. 103.

In this species both males and females have yellow maculations, in

this respect resembling ca7neroni. According to Fox's description

of this species, the fifth segment of the flagellum is " dentate be-

neath." On none of the specimens that I have referred to this

species do I find this to be true. B. cmneroni alone of this group of

closely related species has the fifth segment of the flagellum spinose

beneath. The maculations on the sides of the thorax and propodeum
are more extensive than on any other species of this closely related

group. The specimens on which Fox based his description of the

species were taken at Las Cruces, N. Mex.

SPECIMENS EXAMINED

Florjda : Jacksonville (April, L. O. Howard).
Kansas.

Mexico: San Jose de Guiiymas (April 10, L. O. Howard).
New Mbisko: Mesilla Park (C. N. Ainslie) ; Las CiTices (August 30, Townsend).
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BEMBIX LIBERIENSIS. new specie*

Figures 119-122

Type (male).—Black: labrum; mandibles, except tips; ciypeu^,

except a pair of large basal spots; spot on lower side of scape; pos-

terior orbits narrowed above and not reachino- the vertex; pair of

small dorsal spots on posterior border of prothorax ; spot on side of

protliorax; small spot on lateral angle of propodeiim; widely sep-

arated lateral spot on first tergite; interrupted fascia abrupth' nar-

rowed medially on second tergite ; continuous fasciae on tergites three

and four, biemarginate anteriorly and deeply emarginate on posterior

median line; interrupted fascia on tergite 5; pair of small lateral

spots onsternite 2; spots and stripes varying in size on tlie legs;

pale yelloic.

The flagellum is entirely black. Segments 8 and 9 are spinose and

segments 7-12 show light-colored specialized areas on posterior side.

The apical segment is longer than the eleventh ; in fact, is almost as

long as eleventh and terith combined ; it is slightly curved and roundly

pointed at the apex. The legs show no special modifications. The
second sternite bears a small, sharp-pointed, median process and the

sixth bears a larger, bluntly pointed, median process near the apex

of the sternite. The sixth also bears a pair of conspicuous, curved,

lateral carinae. The seventh sternite bears q^pair of lateral, parallel

carinae that do not extend to the apex of the sternite.

Allotype.—-Black: labrum. except lateral bordei's basally; mandi-

bles, except tips; apical border of clypeus; trace of anterior orbits;

posterior orbits ; obscure spot on lower side of scape
;
pair of small

dorsal spots on posterior border of pronotum ; spot on side of pro-

thorax; vertical line on mesopleura; lateral angle of propodeum:
widely separated lateral spots on first tergite; interrupted fa.sciae. ail

narrowed medially, on tergites 2-5, the interruption being wide on

the second tergite and very narrow on the fifth; small lateral spot.s

on sternites 1-5 ; stripes on femora, tibiae, and tarsi of all legs ; pale

toiled yellow.

The seventh tergite on the male is triangular in outline, narrow

and truncated at the apex, whereas on the female it is rounded at the

apex and is finely and uniformly punctate, except toward the apex,

where the punctures are coarser and more .scattered. The extreme

apical portion is without punctures.

Length, 23 mm. Described from one male and one female from.

Liberia, Africa. The two specimens are in poor condition so that the

exact shade of the maculations is uncertain.

Type and allotype.—i^ai. No. 40845, U.S.N.M.
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BEMBIX ALBATA, new species

Figures 85, 86

Type (male).—Black: clypeus; labrum; mandibles, except tips;

spot between antennae ; scape, except broad line above ; broad anterior

orbits shortened above ; spot on tegula ; short, narrow line on scutnm

above tegula; broad, continuous fasciae on termites 1-6, the first with

a relatively deep, rounded anterior emargination, remaining fasciae

each with a broad, shallow anterior emargination whose border is

weakly trisinuate; seventh t«rgite entirely; broad, continuous fasciae

on sternites 1-6; seventh entirely; femora apically, more extensive

below than above; tibiae, except spot below on first and second pairs;

and tarsi
;
iialc yellow.

The fasciae on the tergites are exceedingly pale, almost white;

those on the sternites are more yellowish, resembling the yellow of

the legs. The intermediate femora are neither serrate nor dentate

and the intermediate tibiae and metatarsi are normal. The anterioj-

metatarsus is provided with six cilia or spines. The second sternite

bears a median, small, thinly compressed, sharply pointed process.

On the sixth there is a peculiarly swollen area, somewhat triangular

in outline with the apex on the midline near the apical border of the

sternite. The segments of the flagellum lack evident spines or exca-

vations. Genital stipes as in Figure 85,

The maculations of the allotype (female) are identical with those

of the type, except that (1) on the tubercle there is a yellow spot

that is extended downward on the posterior margin of the prothorax,

(2) the yellow on the legs is more extensive, there being no black

present on the middle tibiae, and (3) the basal border of both the

sixth tergite and sixth sternite is black.

The wings on this species are hyaline. The frons is broad and the

inner eye-margins are parallel. The mandibles are slender and the

teeth on the inner margin are so much reduced that the mandibles

are approximately edentate. The head, thorax, first three segments

of the legs, the popodeum, and the basal part of the first abdominal

segment in both sexes are covered with long, dense, hoary pubescence,

giving to this species a vestiture much like that possessed by some

bees.

Length, 14-17 mm. Described from five males and three females,

each of which bear the label " Liideritz-Bucht, XII, 1903, L.

Schultze, S."

Type.—In the Zoologisches Museum der Universitat, Berlin.
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BEMBIX ZONATA Klug

Bembex sonata Klug, Waltl : Reise d. Tirol, etc., 1835, p. 96.

—

Handliksch, Sitz.

Akad. Wissensch. Wien, Matb.-Nat. CI., vol. 102, 1893. p. 712.—Dalla Torbe,

Cat. Hym., vol. 8, 1897, p. 515.

The male of this species may be readily recognized by the unusual

dilation and flattening of segments 2-4 of the anterior tarsus; by the

peculiar form of the middle metatarsus, the proximal half being

flattened in one plane and the distal half flattened in another plane

almost at right angles to the first ; by the peculiar form of the process

on the sixth sternite, which extends entirely across the sternite ; and

by the two very prominent carinae on the seventh sternite. On both

male and female the fasciae on the tergite are continuous and sternites

2-5 are wholly yellow. On the female the sixth tergite and sternite

are maculated and the sides of the propodeum and thorax, as well as

the mesosternum, are almost entirely yellow.

This species is found in Spain, Portgual, and southern France. I

have before me a male and a female determined by Mercet. The
female bears the label ''Los Molinos [Spain], G. Mercet," and the

male the label "Madrid [Spain], G. Mercet."

BEMBIX FORMOSANA Bischoff

BemHx formosana Bischoff, Deutsch. Ent. Zeitschr., Ileft. 7, 1923, p. 714.

Of this species I have two specimens, a male and a female, both

identified by Bischoff. The male bears the label " Formosa, Takao.

26.9.07, Sauter S. V.," and the female the label " S. Formosa, Takao,

7.8.1907, H. Sauter S. V." Judging by these labels and the data

given in the original description of the species, I presume these speci-

mens are from the number which Bischoff had before him when he

described the species.

BEMBIX KRIECHBAUMERI Handlirsch

Figures 113, 114

Bembex krieschbaumeri Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat.

CI., vol. 102, 1893, p. 816.—Dalla Tokre, Cat. Hym., vol. 8, 1897, p. 507.

I have before me a single male that I have referred to this species.

It bears the label, " Togo, Frau Geh. Kat Dowitz G." The antenna
is without spines or excavations; the posterior border of the middle
femur is plain, being neither serrate nor dentate; there is a long, low,

median, longitudinal carina on the second sternite; the sixth sternite

lacks a true process, but there is a median, rounded elevation near the

posterior end; the seventh tergite bears a prominent, median, longi-

tudinal carina. A pair of short, narrow discal lines is present on the

scutum; a fascia on posterior border of scutellum; a curved fascia

on the propodeum; broad continuous fasciae on tergites 1-5, the
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second including a pair of black spots; the sixth tergite bears a

median spot. The pubescence is white and is well developed on the

head, thorax, and propodeum. On the tergites the pubescence is hne

and short on the anterior part of the abdomen, but increases in length

posteriorly until on tlie sixth and seventh tergites it is quite long and
conspicuous.

Handlirsch gives the distribution of this species as follows:

" Neider-Guinea : Cap Lopez, Junk River, Gabun, Landana, Chin-

choua und Vista an der Congomiinding."

BEMBIX RAPTOR Smith

Benibex raptor Smith, Cat. Hym. Brit. Mus., vol. 4, 1856, p. 326.

—

Handlirsch,

Sitz. Akad. Wissen.scli. Wieu, Math.-Nat. CI., vol. 102, 1893, p. 901.—Dalla
ToBBB, Cat. Hym., vol. 8, 1897, p. 511.—TimNEn, Ann. Mag. Nat. Hist., ser.

8, vol. 16, 1915, p. 446.

I have before me a male and a fernale that, in Turner's " Key to the

Australian Species of Bembex," nm to this species. The male con-

forms quite closely to Smith's description of the species. The scutum

bears a broken U-shaped discal mark, which shows only a trace of

fuscous. The propodeum above is black. The black on the clypeus

is confined to a narrow dorsal border. The antenna is without modi-

fications. The sixth tergite is truncate at the apex and also plainly

emarginate. This specimen bears the label, " Gordonvale, N. Q., J. F.

lllingworth. Coll. Ex."

Of the female the prothorax, the sides of the mesothorax, meta-

thorax, and propodeum are entirely yellow. There is a prominent

U-shaped discal mark (decidedly rufous) on the scutum, prominent

fascia on scutellum, metanotum, and propodeum. The fasciae on

tergites 1-5 are broad, the first notched at the middle on the anterior

border, the others at the middle on the posterior border, and all more
or less bisinuate on the anterior border. The sixth tergite bears

conspicuous lateral spots. Sternites 2-5 really bear broad fasciae,

which are all but interrupted by large black spots that occupy the

middle areas of the sternites. Sternite 6 bears lateral spots. The
punctures on the black area of the second sternite are very large and

not closely placed. The specimen bears the label, " N. W-Australien,

Carlshalton, E. Clement S. V." Turner reports this species as the

most common one of central Australia.

BEMBIX BRULLEI Gucrin

Bembex brullei Guerin, Voyage de la Coquille, Zool., vol. 2, 1830, p. 253.—

Handliesch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 102, 1893,

p. 835.—Daula Tokre, Cat. Hym., vol. 8, 1897, p. 503.

The male of this species, with its black thorax and propodeum,
richly pubescent and with few or no maculations and with its shining

22764—29 9
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black abdomen and bright yellow fasciae confined to tergites 2-4, can

scarcely be confused with any other American species. Except on

the tergites, the maculations are pale. The fasciae on the tergites

are usually all interrupted, but on some specimens that on the first

tergite or those on the first and second are continuous. On one male

there are small, yellow spots on the fifth tergite. The antenna is

without structural modifications. The anterior metatarsus bears

seven spines. The middle femora are smooth. The second sternite,

although sometimes slightly carinate, is without a process; the sixth

bears a small, median process that on some specimens is obsolete.

The seventh is distinctly carinate on the midline.

The female appears under two forms: one has the fasciae on the

tergites, the lateral spots on the sternites, and to a greater or less

extent the legs also, bright yellow ; while the other has the macula-

tions on all parts of the body pale. With respect to the pattern of

the maculations there is no essential difference between the two forms.

Data derived from the specimens before me show that males and both

forms of the female have been taken at the same place on the same

date. The species seems to be confined to Chile.

SPECIMENS EXAMINED

Chile: Angol (1924, Det. Rohwer) ; Merimar (February, 1921) ; Santiago

(February, 1921, A. Faz ; 1923, Fr. Claude Joseph, Det. Herbst) ; Southern

Part (M. J. Revera).

BEMBIX PRIUNOSA Fox

Betnbex pruinosa Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 361.

liembix pruinosa Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 104.

This is a well-marked species, one not likely to be confused with
any other species thus far described from North America. On both
sexes the maculations are white and relatively broad. The smooth
middle femora, the absence of processes on the second and sixth

sternites, and the reduction of the seventh sternite to a spine grooved
on its ventral surface form a combination of characters that dis-

tinguish the male of this species. The female is distinguished by a
black basal area on the clypeus (rarely obsolete) ; by fasciae (some-
times broken) on scutellum, metanotum and propodeum; and by the
lack of any tendency in the fascia on the second tergite to inclose
a pair of black spots.

SPECIMENS EXAMINED

California: Mount Sha.sta Di.strict.

Canada: (C. F. Baker).
Floeida.

Iowa: Dubuque (August 25, 1872) ; Muscatine (August 8, 1889, Witter).
Kansas: Riley County (September, Marlatt).
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Louisiana: East Point (October 7, 1907, F. C. Bishopp).

New Mexico: Albuquerque.

New York.

Ohio: Cedar Point (August, J. B. Parlier).

Oregon.

Texas.

Fox reports this species also from Camden County, N. J.

BEMBIX COMANTIS, new species

Figure 222

Male.—Black: clypeus; labrum; base of mandibles; scape below;

space between antennae; small spot on either side of anterior ocel-

lus; anterior orbits, broad below, shortened above; narrow posterior

orbits abbreviated above; lateral spot on prothorax joined with spot

on tubercle ; fascia on pronotum ; short lateral line on scutum above

base of wing; narrow fascia on posterior border of scutellura; very

narrow fascia (almost obsolete) on posterior border of metanotum;

pair of triangular spots on posterior surface of propodeum; small

spot on lateral angle continuous with spot on side of propodeum;

pair of spots on metapleura ; small spot on mesopleura ; broad, con-

tinuous fasciae on tergites 1-5; first with broad medial anterior

emargination, deepest at midline; second, third, and fourth each

with broad anterior emargination and slight median notch; fifth

with shallow anterior biemargination ; median spot on sixth tergite

;

tip of seventh ; lateral spots on sternites 2-4, those on 2 and 3 con-

nected by narrow apical lines; spot on anterior coxa; femora in

part; tibiae, except line on first pair; and tarsi; fdle yellmo.

The pubescence is white, long and dense on head, thorax, propo-

deum, and first segment of abdomen. The mandibles bear only a

single weak tooth. The flagellum is black above, testaceous below;

it shows no special modifications that can serve as specific charac-

ters. The legs show no special developments. The second sternite

bears a weakly developed madian carina and the sixth is plain.

Length about 18 mm. Described from a single male from Rio de

Janeiro, Brazil.

Type (male).—In the Carnegie Museum in Pittsburgh, Pa.

BEMBIX BEUTENMULLERI Fox

Bembex beutenmulleri Fox, Journ. N. Y. Ent. Soc, vol. 9, 1901, p. 83.

Bemhex obsoleta Howard, Insect Book, 1904, pi. 4, fig. 36.

Bemhyx ohsoleta Rohwer, Proc. U. S. Nat. Mus., vol. 41, 1912, p. 467.

Bembix heufenmuUeri Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 105.

The male of this species resembles the male of the pi'uinosa in hav-

ing the seventh sternite developed in the form of a grooved spine,

but differs from that species in having the maculations greatly re-
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duced and yellow in color, and in having a pair of small, approxi-

mated processes on tlie sixth sternite. This combination of secondary

sexual characters distinguishes it from the male of hinei Parker,

to which it has a superficial resemblance. The female of this species

can be distinguished from the female of hinei by the character of the

inner eye-margins,' which on this species are distinctly divergent at

tke clypeus.

SPECIMENS EXAMINBD

California: Los Angeles County (Coquillett).

BEMBIX OCCIDENTALIS Fox

Bembex occidentalis Fox. Proc. Acad. Cal. Sci., ser. 2, vol. 4, 1893, p. 10.

—

Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 102, 1893,

p. 868.—Fox Proc. Acad. Nat. Sci. Phila., 1895, p. 362.—Daixa Tokre, Cat.

Hym., vol. 8, 1897, p. 509.

Bembix occidentalis Parker, Proc. U. S. Nut. Mus., vol. 52, 1917, p. 106.

Like the males of ppuinosa and beuterwiuUeri, the male of this

species has the seventh sternite developed in the form of a grooved

spine, and like beutenfnuUeri, it has a pair of small, approximated

processes on the sixth sternite. This species, in both sexes, is con-

spicuous for its extensive yellow maculations. The inner eye-margins

on both sexes are divergent at the clypeus. The mandibles are slen-

der, almost straight, and, even on the female, almost devoid of teeth

on the inner margin.

SPECIMENS EXAMINED

Arizona: Bill Williams Fork (August, F. H. Snow) ; Phoenix; Yuma (August

14, 1905, H. Brown).

California.

LowHUi Cali^-ouma : San Jose del Cabo.

New Mexico: (C. F. Baker).

Oregon: Van Sickle Canyon (September 13, 1904, E. S. G. Titus).

BEMBIX INFUMATA Handlirsch

Bembex infumata Handlirsch, Sitz. Akad. Wissensch, Wien, Math.-Nat. CI.,

vol. 102, 1893, p. 841.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 506.

Bembex iiubilipennis CAMEiiON, Biol. Centr.-Amer., Hym., vol. 2. 1888-1890, p. 101

(misidentification )

.

The male of this species has the wings almost clear, while the

wings of the female are distinctly infumated at the base. On both

males and females the maculations are almost white. The second

and sixth sternites of the male bear conspicuous processes and the

sixth bears, in addition to the median process, a pair of well-devel-

oped lateral processes. Onlj'^ three specimens of this species are

found in the United States National Museum, a male and a female
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bearing the label, "Guadalajara, VII, 27, Jal. Mex., McClendon,"

and a second male bearin«f only the label, "Mexico." Handlirsch

based his description of the species on three females from Guana-

juato, Mexico.
BEMBIX LITTORALIS Turner

Bembex littoralis Tubner, Proc. Zool. Soc. Lond., 1910, p. 353.

I have before me a single male of this species determined by Turner

and bearing the label, " Port Darwin, 12 '02." The clypeus, except a

very narrow apical border, is black and the frons, except a small area

between the antennae and a small spot on each side the anterior ocellus,

is likewise black. The thorax, except the narrow posterior border of

the pronotum and the tubercles, and the propodeum are entirely

black. The maculations on the abdomen are limited to widely sepa-

rated narrow fasciae on tergites 2-5 and lateral spots on sternites

2-4. The antennae are without structural modifications, the middle

femora are smooth below, the second and sixth sternites bear proc-

esses, and the seventh tergite is triangular in outline and roundly

pointed at the apex.

BEMBIX INOPS Handlirsch

Bembex inops Handlirsch, Sitz. Akad. Wissensch, Wien. Math.-Nat. CL, vol.

102, 1893, p. 833.

I have before me a male and a female of this species identified by

Handlirsch and obtained by the United States National Museum as

an exchange. They bear the labe^, " Ihering, Rio Grande, Brasil."

As pointed out by Handlirsch, this species closely resembles Bembix
rrvultipicta Smith, of which species it may prove to be only a regional

variety.

BEMBIX MULTIPICTA Smith

Bembex multipicta Smith, Ann. Mag. Nat. Hist., vol, 12, 1873, p. 300.

—

Hand-

lirsch, Sitz. Akad. Wissensch, Wien, Math.-Nat. CL, vol. 102, 1893, p. 831.—

Dalla Torre, Cat. Hym., vol. 8, 1897, p. 509.

The fasciae on all tergites on both sexes are interrupted and that

on the second incloses, more or less perfectly, a pair of black discal

spots. On all specimens before me the scutum bears a pair of narrow

discal lines, much reduced on one female. On the specimens from

Mexico (two males and two females) the maculations on the thorax,

propodeum, and abdomen are white. On a single female from Brazil

the maculations are yellow, those on the tergites, the metanotura and
dorsum of propodeum being pale yellow. The three females agree in

having a more or less well developed dusky spot above on the apical

segment of all tarsi. The black on the legs is much more extensive

on the female from Brazil than on those from Mexico.
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SPECIMENS EXAMINED

Brazil: Diamantinas, Minas Gereas (November 14-18, 1919, Cornell Universitj

Expedition )

.

R[Exico: Atencingo (June 1, 1922, E. G. Smyth) ; San Rafael, Jicoltepec;

Tuxpan, Jalisco (September 3, McClendon).

Handlirsch reports this species also from Guatemala ; Demerara

;

Bogota ; and Monta, Peru.

BEMBIX FLAVOLATERA, new species

Figures 94, 95

Tyj>e (male).—Black: labrum; mandibles, except tips; lower part

of frons prolonged by a narrow line upward to meet a transverse

series of three spots below anterior ocellus; broad anterior orbits

shortened above ; scape below
;
posterior orbits narrowed above

;
pro-

thorax except narrow line in front of tubercles; broad lateral lines

and pair of conspicuous discal lines on scutum; triangular lateral

spots on scutellum; minute lateral spots on metanotum; sides of

propodeum (but not lateral angles) ; large spot on metapleura; meso-

pleura almost entirely; fasciae on tergites 1-4 interrupted, those on

5 and 6 continuous ; fascia on first tergite narrowest and most widely

interrupted; fasciae on tergites 2, 3, and 4 broadly bisinuate on

anterior dorsal border ; fasciae on 5 and 6 acutely emarginate at mid-

line on posterior border; second sternite, except narrow median line

terminating on anterior border of tubercle and small pair of basal

lateral black spots; third and fourth sternites almost wholly; broad

fascia on fifth ; apical fascia on sixth ; coxae and trochanters more or

less; femora, except black line on posterior surface of first pair

and basal part of third ; tibae, except narrow line above on all ; and

tarsi
;
yellow or white. The white is limited to the apical fascia on the

sixth sternite and to the fasciae on the tergites, of which those on

tergites 1-3 show traces of yellow on their anterior margins, and
particularly at the sides.

The flagellum is black above but light colored below, and while

some of the segments show specialized areas, none of them are exca-

vated or spinose. The terminal segment is only slightly curved and

at the apex is roundly truncate. The second sternite bears a large,

median tubercle or process, whose apex is curved posteriorly and
sharply pointed. The sixth sternite bears a broad triangular raised

urea, whose apex on the median line can scarcely be called a point.

The middle femora are plain. The anterior metatarsus bears seven

spines, of which the basal one is small. The wings are hyaline and
the second abscissa of the cubitella is lacking. The pubescence on
head, thorax, propodeum, and base of abdomen is white and some-

what longer than is usually the case in this genus. The form of the
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apex of the seventh tergite is peculiar, as is shown in Figure 95. The

seventh sternite is narrowed and rounded at the apex and is carinate

on the midline.

Length about 15 mm. This species is closely related to B. littoralis

Turner, with which it agrees in the character of the genitalia, the

antennae, the processes on the sternites, and the wings. It differs

in the form of the seventh tergite and particularly in the extent of its

maculations. It is also somewhat larger than littoralis. If it were

not for the great difference in the extent and in the color of the macu-

lations, I should be inclined to consider this individual only a variety

of littoralis, which, according to Turner, is a variable species. De-

scribed from a single male bearing the label, " S. Australien, Her-

mannsburg, Finke River v. Leonhardt G."

Type.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX AGRESTIS, new species

Figures 80-82

Type (male).—Black; labrum; clypeus; mandibles, except tips;

short, broad anterior orbits; spot on either side anterior ocellus;

space between antennae; scape below; posterior orbits not reaching

vertex ; narrow line on posterior border of pronotum ; apical half of

tubercle; minute lateral spots on posterior border of nietanotum

interrupted fascia on propodeum, broadest on posterior surface ; con-

tinuous fasciae on tergites 1-6, the first narrow and somewhat sinu-

ate, second inclosing a pair of dorsal black spots, third, fourth, and

fifth broadly biemarginate on anterior dorsal border; median spot

on seventh tergite extending to apex ; lateral spots on sternites 2-6

;

median spot on second sternite; femora in varying degree; tibiae,

except large spot below on ail ; and tarsi
;
yelloicish white.

The flagellum is pale beneath and shows no special modifications,

being neither spinose nor excavated. The middle femora are neither

serrate nor dentate. The second sternite bears a median, laterally

compressed tubercle whose sides are provided with numerous hairs

as is the surface of the sternite generally. The sixth sternite bears a

bluntly pointed, triangular median process and the seventh, whose

apical border is emarginate at midline, bears a conspicuous median
carina. The seventh tergite is truncate at the apex.

The allotype (female) resembles the type very closely in its macu-
lations. The color is more yellowish than on the type. There is a

spot on side of prothorax connected with spot on tubercle; a con-

spicuous spot on mesopleura; spot on side of propodeum. The sixth

sternite is black. The sixth tergite is narrowed and rounded at the

apex and the sides are only slightly sinuate. On its sides are found
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a series of short, stout, spinelike hairs, among which are numerous

long slender hairs, but neither extend to the apex.

The wings on this species are hyaline. The pubescence is normal,

being most conspicuous on propodeum and ba.^e of first abdominal

segment. There is a slight carina between the antennae and the

anterior metatarsus is provided with six spines.

Length 16 mm. Described from one male and one female, each

of which bears the label "Abessinien Eritrea bei Asamara, 2.III.13,

Dr. Klass, S. G."

Type.—In Zoologisches Museum der Universitat, Berlin.

BEMBIX TEXANA Cresson

Bembew texana Cbesson, Trans. Amer. Ent. Soc, vol. 4, 1872, p. 219.

—

Hand-

LiBSCH, Sitz. Akad. Wissenscb. Wien, Math.-Nat. CI., vol. 102, 1893, p. 830.—

Dalla Tobee, Cat. Hym., vol. 8, 1897, p. 514.

Bembix texana Pabkeb, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 111.

On this species, both males and females, the maculations are white,

sometimes slightly tinged yellowish. The wings are almost hyaline.

The fascia on the second tergite incloses, sometimes completely, some-

times incompletely, a pair of black discal spots. On the clypeus of

the female are invariably present a pair of black basal spots that

vary in prominence on different specimens. The dorsum of the pro-

podeum and the metanotum are without maculations and those on the

scutellum and scutum are limited to small lateral spots. The middle
femora of the male are smooth beneath.

SPECIMENS EXAMINED

Abkansas : Daleville (September 13, 1904, C. R. Jones).

Florida: Crescent City (April 28, 1908, Van Duzee) ; Enterprise (May 16);

Jacksonville (Asbmead) ; La belle (April 27, 1912) ; Lake Harney (May
3) ; Sanford (April 30, 1908, Van Duzee).

Georgia: Billy's Island, Okefenoke Swamp (June, 1912); Spring Creek (July

16-19, 1912) ; Tifton (May 6, 1896).

Louisiana: Fuierson (July 6, 1903, A. W. Merrill) ; Logansport (June 8, 1906,

W. D. Pierce) ; New Orleans (July).

Netvv Mexico.

Texas: Dallas (June 2, 1907, W. W. Yotbers) ; Rosser (June 28, 1905, C. R.

Jones).

BEMBIX MELANASPIS Parker

Bembix melanaspis Parker Proc. U. S. Nat. Mus., vol. 52. 1917, p. 109.

Through its infumated wings and extensive yellow maculations

this species resembles nuhilipemiis, but the two species are quite

distinct. On the male of this species the flagellum is neither spinose

nor dentate, the middle femora are smooth below, the sixth sternite

lacks small lateral processes, and the genitalia are different from
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those of nubilip&miis. The female can readily be distinguished from

the female of nuhUipennis by the presence of black, more or less

extensive, on the clypeus, which on nuhUipennis is entirely yellow.

Arizona: (C. F. Baker).

Caufobnia: Bard (August 14, 1920, H. R. Reed) ; Los Angeles Couuty (Coquil-

lett) ; San Bernardino County (Coquillett).

BEMBIX TROGLODYTES Handlirsch

Bembex troglodytes Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

vol. 102, 1893, p. 829.—Dalla Toree, Cat. Hym., vol. 8, 1897, p. 515.

Bembi<p troglodytes Parker. Proc. U. S. Nat. Mus., vol. 52, 1917, p. 108.

This species and the following one {helianthopolis) are closely

related and are not likely to be confused with any other North

American species. On both species the antennae of the males are

plain, neither spinose nor excavated, the middle femora are smooth

below, and the fasciae on the tergites, except that on the first, are

continuous, and that on the second incloses, either perfectly or im-

perfectly, a pair of black discal spots. Troglodytes is much more

slender in build than spvnolae and its related species. The macula

-

tions are yellow.

Of the 11 specimens on which Handlirsch based his description

of this species, 3 bore the label " Mexico." Apparently the locality

from which the other specimens were obtained was unknown.

SPECIMENS BXAMINBD

Arizona: (C. F. Baker).

New Mexico: Las Cruces (August 27, Townsend).
Texas: Austin; Cypress Mills (Ashmead) ; Huntsville (C. Hartmann).

BEMBIX HELLANTHOPOLIS Parker

Bembix helianthopoln Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 113.

This species is closely related to troglodytes^ as was pointed out

above. The male may be distinguished from the male of troglodytes

by the lack of discal marks on the scutum, lack of maculations on the

dorsum of the propodeum, and by the difference in the form of the

genital stipes. The females of the two species are separated on the

difference in their maculations: helianthopolis has the labrum (ex-

cept sometimes the extreme lateral margins), the scape, and the

sixth tergite black; troglodytes has these part yellow or conspicu-

ously maculated with yellow.

SPECIMENS BXAMINBD

Kansas: Barber County (1916, R. H. Beames).
Texas: Victoria (July 15, 1915. J. D. Mitchell).
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BEMBIX BAHIAE. new species

Figure 90

Tyfe (male).—Black: labrum; mandibles, except tips; clypeus;

scape below ; area between antennae extended upward
;
pair of spots

below anterior ocellus; broad anterior orbits shortened above; pos-

terior orbits narrowed and shortened above; posterior border of

pronotum; sides of prothorax, except large irregular spot in front

of tubercle connected with black of pronotum; short, lateral lines

above tegulae on scutum
;
pair of conspicuous lateral spots on scutel-

lum; narrow, interrupted fasciae on metanotum; irregular spot on

lateral angles of propodeum; metapleura; larger spot above and

smaller spot below on mesopleura; broad fasciae on tergites 1-7;

fasciae on tergites 1 and 5 narrowly interrupted at midline; fasciae

on tergites 2-4 biemarginate on anterior dorsal border and deeply

notched at midline on posterior border; lateral spots on sternites

2-5; greater part of femora; tibiae; and tarsi; yello'W or white.

Maculations on posterior border of pronotum and on scutellum and

metanotum are white ; elsewhere they are light yellow.

The clypeus is strongly and roundly arched and is scarcely carinate

at the base. The frons is wide and between the antennae is weakly

carinate. The inner eye-margins are parallel. The flagellum is

black above, testaceous below, and none of its segments are spinose

or excavated. The anterior metatarsus bears six spines and the

middle femora are neither serrate nor dentate. The second sternite

bears a small, thin, laterally compressed process and the sixth a nar-

row, triangular, sharply pointed process. The seventh sternite bears

a median longitudinal carina that terminates at the apex of the

sternite in a process much resembling that on the second sternite.

The apex of the seventh tergite, is broadly triangular and roundly

pointed. The pubescence is normal and the wings are hyaline.

Length 15 mm. Described from a single male (the type) bearing

the label, " Bahia Blanca, Argentina."

Tijpe.—Q^L No. 40846, U.S.N.M.

BEMBIX DIVERSIPENNIS Smith

Benibeo) diversipennis Smith, Ann. Mag. Nat. Hist., vol. 12, 1873, p. 297.

—

Handlirsch, Sitz. Akad. Wissensch. Wien. Math.-Nat. CI., vol. 102, 1893,

p. 786.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 504.—Tueneb, Ann. Mag.
Nat. Hist., ser. 8, vol. 10, 1912, p. 373.

I have before me two females that have been referred to this species.

One bearing the label, " Togo Mangu, I. 02, G. Theirry S.," has been

determined by Bischoff. This specimen bears well-developed fasciae



ABT. 5 GENERIC REVISION OF THE FOSSORIAL WASPS—PARKER 139

on the scutelliim, metanotum, and dorsum of the propodeum, and

well-developed fasciae on tergites 1-5, of which only that on

tergite 5 is interrupted (narrowly) ; that on tergite 1 bears a single

anterior emargination ; that on 2 bears a pair of inclosed black

discal spots; those on 3 and 4 are anteriorly biemarginate ; and 6 is

ferruginous. The other specimen bearing the label, " D. O. Afrika,

Tabora, 7.08, Wintgens S. G.," differs from the first in having the

clypeus yellowish; in having the ferruginous on the sixth tergite

almost obliterated; and in having the fascia on the first tergite

widely interrupted. The two specimens agree in having the antennae

ferruginous, in having the clypeus and frons, except a black area

about the anterior ocellus, predominantly ferruginous, in having the

maculations of the prothorax ferruginous, in having the sides of the

mesothorax, metathorax, and propodeum black, in having the lateral

spots on the sternites reduced or wanting, and in having the basal

half of the wings heavily infumated. The eyes are strongly diver-

gent at the clypeus.

This species seems to be widely distributed over the eastern, central,

and southern parts of Africa. Smith described the species from

Angola. Handlirsch reports it from Massailand, Congo, Zanzibar,

and Dar-Es-Salaam, German East Africa. Turner reports it from

Nyassaland, Mashonaland, and Harar, Abyssinia.

BEMBIX MADECASSA Saossure

Bemhex madecassa Saussube, Mitth. Schweiz, Ent. Ges., vol. 8, 1891, p. 260.

—

Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 102, 1893,

p. 818.—Dalla Tobre, Cat. Hym., vol. 8, 1897, p. 507.

I have of this species a single female determined by Kohl and
bearing the label, " O Madagaskar, Tamatave, Voelzkow S., XI. 04."

On this specimen the thorax and propodeum are entirely black; ter-

gites 1 and 5 bear only vestiges of lateral spots; tergites 2, 3, and 4

bear narrow sinuate fasciae interrupted at midline ; the sixth tergite

and the sternites are entirely black. This species seems to be confined

to Madagascar.
BEMBIX VARIABILIS Smith

Bemhex variabilis Smith, Cat. Hym. Ins. Brit. Mus., vol. 4, 1856, p. 325.—
Handlirsch, Sitz. Akad. Wissensch, Wien, Math-Nat. CI., vol. 102, 1893,

p. 846.

—

Dalla Torre, Cat. Hym., vol. 8, 1897, p. 515.

—

Turner, Ann. Mag.
Nat. Hist., ser. 8, vol. 16, 1915, p. 446.

I have before me a single female that agrees quite closely with

Smith's description. It bears the label, " Cairns, N. Q., J. F. Illing-

worth. Collector," This species seems to be widely distributed over

Australia.
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BEMUIX ATRIFRONS Smith

Bcmbex atrifrons Smith, Cat. Hym. Ins. Biit. IMus., vol. 4, 1856, p. 327.

Bemhex flavilabris Smitu, Ann. Mag. Nat. Hist., ser. 4, vol. 12, 1873, p. 299.

Bembex atrifrons Turnek, Proc. Zool. Soc. London, 1910, p. 353 ; Ann. Mag. Nat.

Hist., ser. 8, vol. 16, 1915, p. 441.

I have at hand a single female that I have referred to this species.

It differs slightly from Smith's description: the extreme ventral

margin of the clypeus and its extreme ventro-lateral angles are macu-

lated ; shortened, narrow anterior orbits are present ; there are lateral

spots on the prothorax united with the yellow on the tubercles ; and
there are small, round lateral spots on the scutellum. The metano-

tum, propodeum, mesopleura, metapleura, the sixth tergite, and all

sternites are black. The specimen bears the label, "Adelaide, Behr

S." Turner reports this species from Yallingap and Busselton, West
Australia, and also from South Perth.

BEMBIX NUBILOSA. new species

Type (female).—Black: labrum; mandibles, except tips; clypeus,

except pair of small basal spots, of which one is almost obsolete;

area between antennae; small vertical stripe below anterior ocellus;

scape below; broad anterior orbits, shortened and deflected inward
above; narrow posterior orbits, shortened above; tubercles and nar-

row posterior margin of pronotum; spot on tegula; small lateral

spots on scutellum; spot on posterior-lateral angles of propodeum;
short, narrow line on mesopleura ; broad fasciae on tergites 1-5, first

interrupted medially, second and third broadly and deeply biemargi-

nate on anterior border and also widely emarginate at middle on
posterior border, fourth and fifth similar to second and third, but

with emarginations less well developed ; lateral spots on sternites 2-4

;

femora apically; tibiae, except line below on first and second pairs;

and tarsi
;
yellow or creainy white.

The flagellum is black above, yellowish below, especially toward the

apex. The wings are heavily infumated, the hind wings throughout

and the basal three-fourths of the front wings. The pubescence is

white, dense, and comparatively short on head, thorax, and propo-

deum. On the abdomen it is shorter but unusually well developed,

especially on the tergites of the last three segments. The frons is

ver}^ wide and the inner eye-margins parallel. The sixth tergite is

coarsely punctate, even to the apex, giving the surface a roughened

appearance. The second sternite is finely punctured with numerous
larger punctures among the fine ones; on the midline there is an

evident, though not prominent, carina. The fasciae on the tergites

are a pale creamy, almost white, color, while the legs are orange

yellow.
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The paratype differs from the type in the absence of any black on
the clypeus; in the presence of a yellow spot on the side of the

prothorax and another on the metapleura; and in the fact that the

lateral spots on the scutellum form a curved fascia interrupted

medially. In Handlirsch's table this species runs to infiiinata., but it

differs from that species in the greater infumation of the wings and
in having all the fasciae on the tergites, except that on the first,

continuous.

Length 17 mm. Described from two females from San Luis

Potosi, Mexico.

Type.—In the collection of Massachusetts Agricultural College.

Amherst, Mass.

BEMBIX LUZONENSIS, new species

Type (female).—Black: labrum; mandibles, except tips; clypeus.

except broad, black basal border ; line on scape below ; lower border of

frons limited between the antennae by a black spot extending from
the insertion of one to the insertion of the other and prolonged up-

ward by a very narrow median line dividing the yellow above the

antennae along the midline; spot below anterior ocellus connected

with yellow of frons below; short anterior orbits; posterior orbits

very narrow above; narrow posterior border of pronotum; side of

prothorax, except spot on tubercle; small spot on lateral angle of

propodeum ; broad, vertical anterior spot on side of propodeum ; two
elongated spots on metapleura; oval posterior spot and large, irregu-

lar anterior spot on mesopleura; widely separated lateral spots on

first tergite ; continuous fascia on second tergite with wide posterior

dorsal emargination that is extended into the fascia on right and
left; continuous fascia on third tergite with pair of deep, rounded,

anterior, dorsal emarginations and broad, shallow, median posterior

emargination; continuous fascia on tergite 4 similar to that on 3;

fascia on tergite 5 interrupted at dorsal midline; small lateral spots

on sternites 2-3 ; anterior coxae below ; line on anterior and posterior

borders of all femora; all tibiae above; and anterior tarsi above;

pale creamy yellow.

The flagellum is black. The inner eye-margins are very slightly

divergent at the clypeus. The pubescence is very short and incon-

spicuous. The wings are lightly and uniformly infumated and the

second abscissa of both radiella and cubitella is present. The an-

terior metatarsus is provided with only five spines. The disk of the

second sternite is smooth and shining and bears scattered, coarse

punctures. The sixth sternite is feebly carinate on midline and is

densely covered with very fine punctures, among which are scattered

many coarse ones and consequently is covered with a fine pubescence.
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among which are present many coarser hairs. The sixth tergite,

which is bhmtly triangular and broadly rounded at the apex, is finely

punctate and covered with a fine, dense, closely appressed pubescence,

among which near the lateral margins are numerous coarser and

longer hairs. The extreme apical margin is smooth and shining.

Length 20 mm. Described from a single female bearing the label,

" Philippinen, Insel Luzon, RoUe V."

Tyfe.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX NUPERA, new species

Type (female).—Black: labrura; mandibles except tips; clypeus

in part; broad anterior orbits; pair of spots on frons below level of

anterior ocellus; posterior orbits broad below and each interrupted

at vertex; posterior broader of pronotum Enclosing a pair of elon-

gated black lateral spots; sides of prothorax; lateral lines, pair of

transverse posterior spots and vestiges of pair of longitudinal discal

lines on scutum; fascia on posterior border of scutellum; fascia on

metanotum; vestiges of fascia on propodeum; large spot on side of

propodeum (not reaching lateral angle) ; line on anterior margin of

metapleura; two spots on mesopleura; conspicuous, continuious

fasciae on tergites 1-5, that on first slightly narrowed medially, those

on 2-5 bisinuate on anterior border the sinuations on tergite 2 widely

separated, the width of the separation decreasing from two to five,

those on 2-4 acutely emarginate at midline on posterior border ; apex

of tergite 6; fasciae on posterior border of sternites 2-5; tibiae in

part; and tarsi; a light and variable shade of yellow. Clypeus in

part; scape; flagellum below; legs, except tibiae in part and trasi;

large median spot on sternite 2 almost interrupting the fascia;

median transverse area between the black basal border and the pos-

terior fascia practically interrupting the fascia on sternites 3-5 ; sixth

sternite entirely; and basal part of the maculation on tergite 6;

ferruginous.

The flagellum is dusky above, being darkest toward the apex. The

ferruginous is most in evidence on the basal segments of the legs and

on the sternites. The clypeus on its basal half is strongly carinate

and its color is a mingling of light yellow and ferruginous with a

basal spot on either side the carina that is almost black. The basal

portion on either side the carina is covered with short, dense,

silvery pubescence. The frons is wide and carinate between the

antennae and the inner eye-margins are slightly divergent at the

clypeus. The anterior metatarsus is provided with seven spines.

The wings are hyaline and the second abscissa of the cubitella is

lacking. The disk of the second sternite is smooth and shining and
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except on the midline bears numerous coarse punctures, while those

at the sides are much finer. The sixth tergite is broadly rounded at

the apex and the sixth sternite is noncarinate. The pubescence,

which is short and white, is almost lacking on dorsum of thorax and

propodeum.

Length 20 mm. Described from a single female bearing the label,

" Witu Lamu, G. Denhardt G."

Type.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX CAPENSIS Lepeletier

Berribex capensis Lepelktiehi, Hist. Nat. Ins. Hym., vol. 3, p. 273.

—

Handlirsch,

Sitz. Akad. Wissenscli. Wien, Math.-Nat. CI., vol. 102, 1893, p. 853.—Dalla
Torre, Cat. Hym., vol. 8, 1897, p. 503.

To this species I have referred a single female bearing the label,

" D. S. W. Afrika, Lindt S." The clypeus is covered with fine, sil-

very pubescence. In other respects it conforms very closely to the

description of the species as given by Handlirsch, who reports it

from South Africa (Transvaal and Capeland).

BEMBIX GRACILENS, new species

Figure 109

Type (female).—Black: narrow fascia on posterior dorsal border

of pronotum, connecting large, lateral spots; tubercle and narrow

line rimning downward from it on side of prothorax ; narrow fascia

on posterior border of scutellum; fascia on metanotum; interrupted

fascia on dorsum of propodeum ; lateral angles of propodeum ; broad

fasciae on tergites 1-5, first greatly narrowed (almost interrupted)

at dorsal midline, second inclosing pair of elliptical, dorsal spots,

third strongly and fourth weakly biemarginate on anterior dorsal

border; small lateral spots on sternites 2-5; yellow. Clypeus, an-

tennae, except tips above; narrow line between antennae and pair

of spots above them ; three spots on frons at level of anterior ocellus

;

broad anterior orbits deflected inward from eye-margins above

anterior ocellus
;
posterior orbits ; apex of sixth tergite ; apex of sixth

sternite ; narrow apical lines joining yellow lateral spots on sternites

2-5 ; legs for the most part
;
fen^ginous. The clypeus and mandibles,

as well as the lower part of the posterior orbits, are more yellow

than ferruginous. The tibiae and tarsi also show this mingling of

yellow and ferruginous and the femora at the base are marked with

black.

The basal half of the wings is strongly infumated, whereas the

apical part is hyaline. The pubescence is white and comparatively

abundant on head, sides of thorax, and on the propodeum. On the
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clypeus it is short, dense, and silvery. The frons is wide, weakly

earinate between the antennae, and the inner eye-margins are ap-

proximately parallel. The anterior metatarsus bears six spines. The
disk of the second sternite is shining and bears scattered, coarse

punctures. The apical part of the sixth tergite is plainly earinate

at midline.

In Handlirsch's table this species runs, although not accurately, to

B. tricolor Dahl. It differs from that species in having no black on

the clypeus and in the absence of any maculations on the sides of the

mesothorax, metathorax, and propodeum. Furthermore, the wings

of this species are strongly infumated at the base, while the apical

portion is hyaline. The insect is decidedly slender in form and the

sixth tergite is broadly rounded at the apex.

Length 17 mm. Described from a single female bearing the label,

!' D. S. W-Afrika, 1901, Lubbert S. V."

Type.—^In the Zoologisches Museum der Universitat, Berlin.

BEMBIX LIVENTIS, new species

Type (female).—Black: labrum; mandibles, except tips; clypeus,

except pair of large, dark basal areas; scape below; lower part of

frons; pair of rounded spots below anterior^ ocellus; broad, anterior

orbits barely reaching the level of anterior ocellus; broad, posterior

orbits, each greatly narrowed and interrupted at vertex; prothorax,

except anterior transverse dorsal spot and dusky line in front of

tubercles; broad, lateral lines and pair of vary narrow, obscure,

longitudinal, discal lines on scutum; narrow fascia on posterior bor-

der of scutellum; very narrow fascia on metanotum; shortened

fascia on propodeum interrupted, at midline; almost the entire

side of propodeum (but not the lateral angles) ; anterior portion

of metapleura; mesopleura almost wholly; fascia on first tergite

narrow and interrupted at dorsal midline; fascia on second ter-

gite broader, interrupted at midline and bisinuate on anterior

dorsal border; fascia on third similar to that on second; fascia

on fourth similar to those on second and third, but continuous

;

fascia on fifth broken into a central and lateral spots; apical por-

tion of sixth; small posterior lateral spots on sternites 2-5; apical

margin of sternite 6 ; legs, except more or less of the coxae and trc »-

chanters, dusky spot below on middle femora, and dark one above
and one below on posterior femora; yellows, which varies in shade on
different parts of the bodj^

The maculations on the dorsal part of the thorax and on the abdo-

men are decidedly pale, whereas those on the sides of the thorax

and on the legs show a tendency toward ferruginous. The flagellum
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is black above, but of a light shade of ferruginous below. The inner

eye-margins are a trifle wider apart at the clypeus than at the vertex.

The frons is broad and between the antennae strongly carinate. The

basal half of the clypeus on the midline is also strongly carinate,

while the median apical portion is somewhat flattened. Except the

ridge of the carina and the apical flattened part, the clypeus is cov-

ered with fine, silvery pubescence. The anterior metatarsus bears seven

spines. The disk of the second sternite is shining and on either side

the midline are scattered coarse punctures, among which are numer-

ous fine punctures. Only a small, median anterior area is free from

punctures. The sixth sternite is slightly carinate on midline and is

closely covered with punctures, in which coarse and fine are inter-

mingled. The sixth tergite is broadly rounded at the apex. The
wings are clear and the second abscissa of both radiella and cubitella

is present, although the latter is much reduced. The pubescence on

thorax, propodeum, and abdomen is of normal character. The dorsal

surface of the abdomen, when light strikes it at the proper angle,

shows a beautiful, bluish iridescence, a character not commong among
species of this genus.

Length, 20 mm. Described from a single female bearing the label,

" D. Ostafi-ika, Mikidani, II.-IV. 1911, H. Grote S. G."

Type.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX HEXASPILA, new species

Type (female).—Black: labrum; mandibles, except tips; space

between antennae continued broadly upward to join, below anterior

ocellus, a transverse band that unites with the anterior orbits ; broad

anterior orbits almost interrupted below junction with transverse

band, but above it deflected inward to join the posterior orbits on

the vertex; scape, except black line above; posterior orbits broad

below; pronotum; broad lateral lines and broad U-shaped discal

mark on scutum ; broad continuous fascia on scutellum ; metanotum

;

broad, curved facia on propodeum covering most of its dorsal and
posterior surfaces; lateral angles and sides of propodeum; meta-

pleura ; mesopleura ; mesosternum, except pair of black spots anterior

to each middle coxa; very broad, continuous fasciae on tergites 1-5,

all acutely emarginate at midline on posterior border, the first with
a pair of rounded dorsal spots, of which one is not completely in-

closed, second and third each with a pair of elliptical dorsal spots,

and fourth and fifth bisinuate on anterior dorsal border; first ster-

nite; second sternite, except large central black spot and pair of
small anterior lateral black spots; third sternite, except large median
and pair of anterior lateral black spots; fascia on fourth resembling

22764—29 10
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the maculation on third, but reduced in extent
;
posterior lateral spots

on fifth ; extreme posterior lateral edges of sixth ; legs, except black

stripe above on all femora, small black spot below on anterior tibiae

and one above on posterior tibiae, and a varying degree of black on

coxae and trochanters
;
yellow. The fasciae on the tergites show two

colors, the posterior portion of each fascia being much lighter (more

nearly white) than the anterior portion. The first tergite, in addi-

tion to the broad dorsal fascia found on its curved surface, bears

a conspicuous fascia across its anterior vertical surface. The U-

shaped discal mark on the scutum shows a tinge of rufous.

The flagellum above, except the terminal segment, is black; this

segment and the lower surface of the flagellum are ferruginous.

The clypeus and the lower part of the anterior orbits are covered

with a silvery pubescence. Elsewhere the pubescence is short and

white and presents the normal appearance. The frons between the

antennae and the base of the clypeus at midline are only slightly

carinate. The frons is broad and the inner eye-margins are slightly

wider apart at the vertex than at the clypeus. One anterior meta-

tarsus bears seven and the other eight spines, of which the two at the

apex of each differ greatly from one another in length. The disk

of the second sternite is shining and bears only coarse punctures.

The apex of the sixtlj tergite is broadly rounded and on the midline

is devoid of punctures. The sixth sternite is noncarinate and is

covered with coarse setigerous punctures that become smaller near

the basal lateral margin. The first intercubitus vein is almost

straight and the second abscissa of the cubitella is lacking.

Length 13 mm. Described from a single specimen bearing the

label, " Pusa, Coll. Bingham." It also bears the laber, " Bembex
orientalis Hdl.," but by whom the determination was made is not

shown.

Type.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX BORNEANA Cameron

Benribex horneana Cameron, Proc. Zool. Soc. Lond., vol. 2, 1901, p. 26.

In the collection of the United States National Museum, bearing

the label, " Tambak," is a single female that has been identified as

Bemhix bornean^ Cameron, but by whom the identification was made
is unknown. Cameron based his description of this species on the

male alone, the female at that time apparently being unknown to

him. It is possible that this specimen was determined by Cameron
himself some time after his description of the species and sent to

Ashmead in an exchange, but of this we have no proof. If a de-

scription of the female of this species has been published, I have not

seen it.
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This female is smaller than the male Cameron described, being less

than 20 mm. in length. The anterior metatarsus is broader and

flatter than usual in this genus, thus agreeing with the male from

which the species was described. In this respect it resembles Bembix

palmata Smith, but the dilation of the anterior metatarsus is less

pronounced on this specimen than on palmate. The clypeus bears a

pair of large, basal, black spots; the scutellum and metanotum each

bears a narrow, interrupted fascia, and the scutum bears a broken

U-shaped discal mark. The propodeum bears a prominent curved

fascia, and the sides of the thorax and propodeum are yellow, except

a black spot below the tegula on the mesopleura, another in front

and above the middle coxa, and a vertical black stripe on the pro-

podeum. The fasciae on tergites 1-5 are narrow, the first inter-

rupted, the second inclosing a pair of black discal spots, and the

third, fourth, and fifth biemarginate on anterior border. The yellow

on the sternites is limited to small lateral spots on 2 and 3. The
anterior metatarsus is provided with only five spines.

BEMBIX PALMATA Smith

BemT)ex palmata Smith, Cat. Hym. Ins. Brit. Mus., vol. 4, 1856, p. 325.

Bemhex tridentifera Smith, Ann. Mag. Nat. Hist., ser. 4, vol. 12, 1873, p. 298.

Bambex palmata Handlirsch, Sitz. Akad. Wissensch. Wien. Math.-Nat. CI.

vol. 102, 1893, p. 751.—Dalla Tobre, Cat. Hym., vol. 8, 1897, p. 511.—

Turner, Ann. Mag. Nat. Hist., ser. 8, vol. 16, 1915, p. 438.

I have at hand a single female that I have referred to this species.

On the lateral border of the clypeus running to the ventral margin

is a short but deep depression, causing the clypeus at this point,

when viewed from in front, to appear to overhang the base of the

mandibles. With regard to the maculations, this specimen agrees

with Handlirsch's description of the species. It is from Australia

and bears the label, " N. Queensland, Coll. Bingham."

BEMBIX SPIRITALIS, new species

Type (female).—Black: labrum, mandibles, except tips; clypeus,

except large medial black spot ; scape below ; frons between antennae;

broad but shortened anterior orbits; three spots on frons below the

level of anterior ocellus; pair of spots on vertex not connected with

orbits; broad posterior orbits, above extending inward and down-

ward on the occiput
;
prothorax almost wholly ; broad lateral lines and

U-shaped discal mark on scutum; broad fascia on posterior border

of scutellum; fascia on metanotum; broad, curved fascia on pro-

podeum; mesopleura, metapleura, and side of propodeum almost

wholly; broad, continuous fasciae on tergites 1-5, occupying the

anterior part of the tergites and leaving an evident posterior black
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border; fasciae on tergites 1-3 each inclosing a pair of black discal

spots, and those on 4-5 deeply emarginate on anterior border; small

lateral spots on sternites 2-4; femora largely; tibiae, except spot

above on first pair and spot below on hind pair; and tarsi; crearmf

yellow.

The fasciae on the tergites are lighter in shade than the macula-

tions on the body, some of which take on an orange shade of yellow.

The mandibles are long and slender and are iinidentate. The pro-

boscis (maxillae) is longer than is normal in this genus and when
at rest can not be completely concealed beneath the labrum. The
clypeus is unusually prominent and basally is distinctly carinate on

the median line. Apically the clypeus is somewhat flattened

medially and its apical margin is strongly arcuate in form. The
frons is verj'^ broad, forming more than one-third of the total width

of the head. The flagella are missing. The anterior metatarsus is

provided with six spines. The yellowish pubescence is long and

unusually well developed on the head, thorax, and propodeum. The
sixth tergite is narrowed and roundly pointed at the apex.

Length 15 mm. Described from a single female, the type, bearing

the label, " Espirito Santo, Brasil, H. Kolle, Berlin W."
Type.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX MELANCHOLICA Smith

Bembex melanoholica Smith, Cat. Hym. Ins. Brit. Mus., vol. 4, 1856, p. 328.

—

Handlirsch, Sitz. Akad. Wissensch. Wien. Math.-Nat. CI., vol. 102, 1893,

p. 783.—Dalla Torre, Cat. Hym., vol. 8. 1897, p. 508.

In the collection of the United States National Museum there is a

single female of this species received in exchange, but by whom iden-

tified is not known. It bears the label, " W. Sumatra, Pedang,

23.XII. 08, Schoede, S. G." In all respects, except that of the color

of the maculations, this specimen agrees quite closely with Smith's

description of the species. Instead of being "livid yellow," as

Smith describes the maculations, they are on this specimen very

pale, hardly to be regarded as yellow. The abdomen, however, shows

that blue-black iridescent ground color that Smith reports for this

species. In addition to Sumatra, Handlirsch lists the points of

distribution: Borneo, Malacca, Singapore, Madras, Salvatti, and

Morty Islands.
BEMBIX BORREI Handlirsch

Bembex borrei Handerlisch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL, vol.

102, 1893, p. 866.—Daixa Torre, Cat. Hym., vol. 8, 1897, p. 502.

In the United States National Museum are two females that I

have referred to in this species. They bear the label. " Culasi Panay^

P. I., June, 1918, McGregor." A description follows

:
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Black: labrum; mandibles except tips; clypeus in part; minute

spot between antennae; pair of spots at their insertion; minute spot

below anterior ocellus; spot on scape below; anterior orbits, almost

obsolete; posterior orbits narrowed and shortened above; fascia on

j^ronotum continued on tubercles and sides of prothorax; pair of

lateral spots on side of prothorax; lateral lines and U-shaped discal

mark interrupted at midline on scutum; fascia on posterior border of

scutellum; fascia on metanotum; curved fascia on propodeum ex-

tended on posterior surface and narrowly interrupted ; lateral angles

and side (in part) of propodeum; vertical spot on metapleura; tri-

angular spot on mesopleura ; continuous fasciae on tergites 1-5, first

with pair of rounded dorsal and pair of pointed lateral anterior

emarginations, second and third narrowed at midline and each en-

closing pair of discal spots, fourth and fifth broadly biemarginate

on anterior border; pair of lateral spots on sternites 2-5, those on

second and third extended and attenuated medially; femora, except

line on both anterior and posterior surface; tibiae, except line on

anterior and posterior surface of first and second pairs and on pos-

terior surface of third pair ; and tarsi
;
yellow.

The markings on the thorax and abdomen are bright lemon yellow

;

those on the legs are darker in shade ; the markings on the head are

very pale. The flagellum is black and the wings are hyaline. The

pubescence is light in color and normal in development. The sixth

tergite is roundly pointed and is uniformly and rather coarsely

punctate, except at the apex and on the midline of the posterior half

of the tergite, which are devoid of punctures. The frons is relatively

broader than usual and the inner eye-margins are parallel. The
black basal border of the clypeus on one specimen is expanded at the

midline so as to reach almost to the ventral border of the sclerite;

on the other specimen the black is confined to a pair of irregular

basal siDots.

BEMBIX LONGIPENNIS. new species

Type (female).—Black: labrum; clypeus, except a pair of narrow

lines paralleling the basal margin; mandibles, except tips; frons to

level of anterior ocellus, except pair of large black spots; scape,

except small apical spot above; anterior orbits deflected inward at

anterior ocellus and reaching almost to vertex; posterior orbits

broad below; prothorax, except three anterior black dorsal spots;

broad lateral lines and long, narrow discal lines on scutum; fascia

on posterior border of scutellum; fascia on posterior border of

metanotum; curved fascia on dorsum of propodeum broadly ex-

tended on posterior surface; lateral angles and sides of propodeum
almost wholly; metapleura; mesopleura almost completely; broad
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fascia on first tergite narrowed and narrowly interrupted at mid-

dorsal line; broad fasciae on tergites 2-5, all slightly sinuate on

posterior dorsal border, that on 2 inclosing pair of large, elliptical

spots and acutely emarginate at median anterior border, that on 3

biemarginate, and those on 4 and 5 bisinuate on anterior border;

apex of sixth tergite; pair of small anterior spots on sternite 2;

lateral spots connected by very narrow apical lines on sternites 1-5,

each apical line apparently interrupted at mid-ventral line by a dark

ferruginous spot ; legs, except more or less of basal joints, line above

on all femora, narrow line below on tibiae, and small spot or line at

base above on tibiae; yellow.

The flagellum below is ferruginous; above it is quite dark but

shades to ferruginous at the apex. The anterior metatarsus is pro-

vided with six spines, of which the basal one is quite small. The
wings are hyaline and very long, reaching the end of the abdomen.

The second abscissa of both radiella and cubitella is present. The
frons between the antennae and the adjacent basal part of the clypeus

are distinctly carinate. The sixth tergite is coarsely punctate and
the apical part is distinctly ferruginous. The sixth sternite is dis-

tinctly carinate on the midline and, like the sixth tergite, its apex is

marked with ferruginous. The disk of the second sternite is smooth

and shining and bears numerous, scattered, coarse punctures.

The paratype (female) differs from the type in having the fascia on
the scutellum interrupted at midline ; in having the fascia on the first

tergite reduced to lateral spots; in having the inclosed spots on the

fascia on the second tergite reduced to anterior emarginations ; and
in having the fascia on tergite 5 narrowly interrupted at the mid-

dorsal line. The ferruginous markings on the sixth abdominal

segment are present, but less well developed than on the type.

Length 22 mm. Described from two females, each of which bears

the label, " Nyassa-See, Langenburg, 9-19-VIII, 98, Fiitteborn S."

Type.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX LATIFASCIATA Tamer

Bettibcx latifasciata TtmNEJR, Ann. Mag. Nat. Hist., ser. S, vol. 10, 1912, p. 57;

Ann. Mag. Nat. Hist., ser. 8, vol. 16, 1915, p. 443.

I have at hand a single female that I have referred to this species.

The second sternite (third and fourth also) is entirely yellow; the

sixth tergite bears lateral spots ; the fasciae on the tergites are broad

and only the first is narrowly interrupted. These fasciae on the

tergites have their anterior borders yellow and the posterior part

white. The scutellum, metanotiim, and propodeum each bears a

prominent fascia ; there is a prominent U-shaped discal mark on the

scutum; and there is a pair of black spots on the clypeus. The
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ij specimen bears the label, " S. Australien, Hermannsburg, Finke

I

River, v. Leonhardi G." Turner reports the species also from West

j

Australia,
BEMBIX LAETA, new species

Figure 115

Type (female).—Black: labrum; mandibles, except tips; clypeus,

j

except pair of black medial spots and pair of very narrow lines at

base; lower part of frons connected by vertical line with spot below

anterior ocellus; scape below; broad anterior orbits deflected inward
from the eye-margin at the vertex; posterior orbits; prothorax, ex-

cept narrow line in front of tubercles ; broad lateral lines' and broad

unbroken U-shaped discal mark on scutum ; broad fascia on posterior

border of scutellum ; fascia on metanotum ; curved fascia on dorsum
of propodeum broadly extended on median posterior surface ; lateral

angles and sides of propodeum; metapleura; greater part of meso-

pleura ; broad fascia on tergite 1, abruptly narrowed and interrupted

at dorsal midline; continuous fasciae on tergites 2-4, that on 2

inclosing pair of narrow, elliptical, black spots those on three and
four biemarginate on anterior border and all three acutely emargi-

nate at midline on posterior border ; fascia on fifth tergite narrowed
and interrupted at dorsal midline; lateral spots on tergite 6; lateral

spots connected by apical lines on sternites 2-5; coxae and tro-

chanters more or less; femora except spot below and narrow line

above; tibiae; and tarsi; yellow. The legs of the U-shaped discal

mark on the scutum are decidedly rufous in color.

The flagellum is slender, black above, except the terminal seg-

ment, which is fuscous, and yellowish below, shading to fuscous

at the apex. The frons is broad and the inner eye-margins are

approximately parallel. The wings are hyaline and the second

abscissa of both the radiella and the cubitella is present. The an-

terior metatarsus is provided with six spines. The pubescence is

light in color, short, and relatively dense on head, thorax, propodeum
and base of abdomen. The disk of the second sternite is smooth and

shining and bears scattered, coarse punctures. The sixth tergite

is narrow and roundly pointed at the apex.

Length 15 mm. Described from a single femaje bearing the label,

" D. O. Afrika, 18, 12, 10, Makonde-Hochld, Grote S. G."

Type.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX BELLATRIX, new species

Figure 96

Type (female).—Black: labrum; mandibles, except tips; scape

below ; spot between antennae ; broad anterior orbits, shortened above,
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deflected away from the eye-margins and narrowed
;
posterior orbits

broad below; narrow posterior border of pronotum; sides of pro-

thorax, except irregular bjack spot in front of tubercles; short

lateral lines above base of wings and pair of narrow longitudinal

discal lines on scutum ; narrow fascia on posterior border of scutellum

;

narrow fascia on posterior border of metanotum; curved fascia on

propodeum, broadened and interrupted at midline on posterior sur-

face ; lateral angle continuous with Jarge spot on side of propodeum

;

large spot on metapleura; smaller spot on mesopleura; broad, con-

tinuous fasciae on tergites 1-5; fascia on first tergite with a median

anterior emargination extended to right and left, thus producing a

large, flattened, heart-shaped area in the fascia; second fasciae

with a wider but shallower median anterior emargination partly

inclosed; third and fourth fasciae each ajso with a shallow median

anterior emargination; large apical heart-shaped spot on sixth ter-

gite ; lateral spots connected by narrow apical lines on sternites 2-5

;

spot on anterior coxa; femora in part; tibiae, except line above and

one below on anterior pair and line below on middle pair; and

tarsi
;
pale tinged toith light creamy yellow.

The flagellum is black, paler below. The frons is broad and the

inner eye-margins are parallel. The dorsal border of the clypeus at

the midline is extended upward between the antenna, forming an

angle whose apex is above a line marking the lower level of the inser-

tion of the antennae on the frons (fig. 96). Although this modi-

fication in the form of the dorsal border of the clypeus is not unique

with this species, it is more pronounced than on any species I have so

far seen. The frons between the antennae and the dorsal part of the

clypeus are distinctly carinate. The anterior matatarsus bears six

spines. The wings are hyaline. The sixth tergite is triangular in

outline, rather narrow, and roundly pointed at the apex. The second

sternite is uniformly, closely, and finely punctate throughout its

entire surface, with here and there a few somewhat larger punctures

scattered over it.

With the type I have associated as a paratype a single female that

may prove to be a female of another species. It is more slender than
the type ; this is particularly evident with regard to the thorax. The
color of the maculations on the abdomen is distinctly greenish yellow.

In other respects, including the form of the clypeus and the punc-
tation of the second sternite, it agrees so closely with the type that

under the circumstances I am forced to regard it as a variant of this

species.

Length about 17 mm. Described from two females, of which the
type bears the label, " Brasilien, St. Cath. Joinville, Schmalz S. V.,"

and the paratype, the labels, " Brasilien, Freir. S." and " 3738 Bras."
Type.—In the Zoologigches Museum der Universitat, Berlin.
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BEMBIX GENEROSA. new species

Figures 107, 108

Type (female).—Black: clypeus; labrum; mandibles, except tips;

frons below level of anterior ocellus, except pair of black spots;

scape, except small spot above; broad anterior orbits; broad pos-

terior orbits united above: prothorax entirely; broad lateral lines and

broad U-shaped discal mark on scutum; broad posterior fascia on

scutellum; metanotum; broad, curved fascia on propodeum; pos-

terior surface, lateral angles and sides of propodeum; sides and

venter of mesotharax and metathorax entirely; continuous fasciae

on tergites 1-6, the first with deep, round, median, anterior emargi-

nation, almost inclosed, and pair of shallow, posterior, dorsal emargi-

nations, second inclosing pair of elliptical, dorsal, black spots, third,

fourth, and fifth biemarginate on anterior border, sixth with anterior,

lateral emarginations ; second sternite, except large median and small

transverse posterior spot; lateral spots on sternites 3-5 connected by

broad, apical bands; legs, except small black spot above on posterior

femora; yellow.

The flagellum, which changes to fuscous at the apex, is black above

and yellowish below. The wings are hyaline and the second abscissa

of the cubitella is lacking. The anterior metatarsus bears eight

spines. The disk of the second sternite is densely covered with

minute punctures and is also covered with a very fine, short pubes-

cence. The pubescence elsewhere on the body is unusually short and

sparse, in fact, almost lacking. The sixth tergite bears a small

pygidal area, which is set off by lateral ridges and whose surface is

coarsely punctate and shows an evident median carina. The sixth

sternite is densely and finely punctate with coarse punctures scattered

over its surface, and is accordingly provided with, fine, dense pub-

escence, in which are scattered many relatively longer, coarser hairs.

This species stands close to B. chlorotica Handlirsch, from which

it differs in its slightly smaller size and in the character of its

maculations.

Length 16 mm. Described from a single specimen bearing the

label, " S. Somala Karo Lola 6. 5. 01, B. v. Erlanger."

Type.—In the Zoologisches Museum der Universitat, Berlin.

BEMBIX PIRAPORAE, new species

Type (female).—Black: labrum; mandibles, except tips; clypeus;

lower part of frons produced upward in a stripe on the midline to

join a large spot below anterior ocellus ; a smaller spot on either side

this large central spot; broad anterior orbits reaching vertex, where

they are deflected inward away from eye-margins; scape below;
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posterior orbits; prothorax, except black area above and dusky spot

in front of tubercles; conspicuous lateral lines and broken U-shaped

discal mark on scutum; fascia on scutellum, narrowed toward the

midline and rather widely interrupted ; fascia on metanotum ; curved

fascia on propodeum, interrupted at midline on posterior surface;

lateral angles and almost the entire sides of propodeum ; metapleura

and mesopleura entirely, except narrow black lines along the sutures

;

fasciae on tergites 1-5, all interrupted at mid-dorsal line, except the

second ; fascia on second tergite biemarginate on anterior border, the

emarginations almost enclosed; fasciae on tergites 3-5 also more or

less conspicuousl}' biemarginate on anterior dorsal border; pair of

basal lateral spots on sixth tergite ; sternites 1-5, except small median

and pair of small, anterior lateral spots on second, and pair of ante-

rior emarginations on fifth ; legs, except more or less black at articula-

tions of coxae and trochanters, black on femora above, and black on

basal part of tibiae above
;
yeUoto.

The flagellum is black with a narrow, yellowish line below, 'becom-

ing testaceous toward the apex. The longitudinal lines of the

broken U-shaped discal mark on the scutum are tinged with reddish.

The wings are hyaline. The pubescence is relatively well developed,

white, and longer and more conspicuous on*the head than elsewhere.

The frons is wide, forming almost half of the width of the front

aspect of the head. The inner eye-margins are parallel. The an-

terior metatarsus bears six spines. On the sixth tergite there are

evident, though weakly developed, lateral ridges and the punctures

on the apical half of the tergite are coarse.

The paratype differs from the type only in having an anterior,

median, black area on sternites 3 and 4 and in having the lateral

ridges on the sixth tergite almost obsolete.

Length 13 mm. Described from two females (type and paratype)

bearing the label, " Pirapora, Minas Gereas, Brazil, November 11-13,

1919, Cornell U. Exp."

Type.—In the collection of Cornell University.

BEMBIX INCOGNITA, new species

Type (female).—Black: labrum; mandibles, except tips; clypeus;

lower part of frons; scape, except spot above; broad anterior orbits

joined by a transverse band below the anterior ocellus, and above

this point deflected away from the eyes and continued to the vertex;

broad posterior orbits continued at the vertex beyond the border

of the eyes but not meeting; prothorax; broad lateral lines and
prominent U-shaped discal mark on scutum; broad fascia on

posterior border of scutellum; metanotum; broad fascia on pro-

podeum; posterior surface, lateral angles, and sides of propodeum



ART. 5 GENERIC BEVISION OF THE FOSSORIAL WASPS PARKER 155

almost completely; metapleura; mesopleura; mesosternum, except

spot in front of middle coxa ; broad fasciae occupying the middle of

tergites 1-5, the first bearing a i^rominent median anterior emargina-

tion, the second and third each enclosing a pair of black discal spots,

the fourth biemarginate on anterior border, the fifth narrowed and
interrupted at mid-dorsaj line; sixth tergite with broad V-shaped

apical maculation; sternite two with pair of anterior lateral spots

and pair of posterior lateral spots joined by a narrow apical line;

sternites 3-5 with posterior lateral spots joined by apical lines; legs,

except more or less black on coxae and trochanters, a black stripe

above on all femora, and some black below on anterior tibiae;

yellow.

The flagellum is ferruginous, somewhat darker above than below,

especially in the case of the first two segments. The clypeus is not

more prominent than normal and is only slightly carinate on midline

at the base. The ej^es are but slightly divergent at the clypeus. The
anterior metatarsus is provided with six spines. The wings are

hyaline and the left front wing bears a small triangular accessory

cell between the first and second cubital cells. The pubescence is very

short and sparse. The legs of the U-shaped discal mark on the

scutum are distinctly reddish in color.

Length 20 mm. Described from a single female (type) bearing

only the label, " Coll. Bingham." It bears no locality label whatever.

In general appearance it resembles melancholica Smith and taiwana

Bischoff, but the maculations are more extensively developed and are

also brighter in color than on those two species.

Type.—In the Zoologisches Museum der Universitat, Berlin.

Genus MICROBEMBEX Patton

Figures 9, 10

Microiemhex Patton, Bull. U. S. Geol. Surv., vol. 5, 1879, p. 364.—Fox. Proc

Acad. Nat. Sci. Phila., 1895, p. 363.—Kohl, Ann. des K. K. Naturhist.

Hofmus., vol. 11, 1896, p. 434.—Parkeb, Proc. U. S. Nat. Mus., vol. 52, 1917,

p. 117.

B. Bembeces aberantes Handlibsch, Sitz. Akad. Wlssensch. Wien, Math.-Nat.

CI., vol. 102, 1893, p. 878.

Bembex Fox (part), Proc. Acad. Nat. Sci. Phila., 1894, p. 303.

—

Dalla Tobbe

(part), Cat. Hyiu., vol. 8, 1897, p. 501.

Genotype.—Berribex monodonta Say by original designation.

Members of this genus differ from those of the genus Bemhix and

other allied genera in that the distal end of the radial cell does not

lie on the anterior margin of the wing (fig. 10).

Head wide as thorax ; middle of vertex slightly depressed below the

level of the top of the eyes; frons unusually wide, making up half,
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and in some species more than half, of the total width of the front

aspect of the head ; anterior ocellus reduced to a linear, transverse,

arcuate cicatrice; clypeus prominent, bulging, in some species, when
viewed from the side, resembling a blunt nose; mandibles edentate;

maxillary palpus composed of three segments, labial of one; first

intercubitus straight ; metacarpus at its apical end not confluent with

the anterior margin of the wing; posterior-lateral angles of propo-

deum rounded, its posterior, dorsal, median border somewhat promi-

nent and overhanging somewhat the slightly excavated posterior

surface of the segment ; second sternite of male usually provided with

a more or less well developed median process; eighth sternite ending

in a single spine ; spatha of male genitalia as in Figure 57.

KEY TO SPECIES OP MICEOBBMBEX

1. Males (visible segments in abdomen 7; segmrents in antenna 13) 2.

Females (visible segments in abdomen 6; segments in antenna 12) 7.

2. Seventh tergite bearing distinct lateral spines bidens.

Seventh tergite without lateral spines 3.

3. Hind femur near middle point distinctly widened, forming rounded obtuse

angle on posterior border (fig. 49) sulphurea.

Hind femur not thus developed 4.

4. Seventh tergite with evident rounded lateral angles, best seen in ventral

view (fig. 54) tricosa.

Seventh tergite not so developed 5.

5. Process on second sternite long and curved (fig. 64) ; clypeus, large spot on

mesopleura, and large discal spots on scutum, yellow aurata.

Process on second sternite otherwise; above combination of maculations not

present , 6.

6. Process on second sternite blunt and hirsute (fig. 66) hirsuta.

Process on second sternite otherwise monodonta.

7. Sixth tergite at base with distinct lateral spinelike angles natalis.

Sixth tergite without basal lateral angles 8.

8. Anterior metatarsus with eight spines bidens.

Anterior metatarsus not with eight spines 9.

9. Posterior apical angle of anterior metatarsus not extended in form of promi-

nent lobe; apical emargination of clypeus ellipsoid in form (fig. 61).

nasuta.

Posterior apical angle of anterior metatarsus extended in form of prominent

lobe; apical emargination of cl5T)eus arcuate in form (fig. 9) 10.

10. Anterior metatarsus with seven spines ; second abscissa of cubital vein equal

in length to second abscissa of radial ; length 15 mm equalis.

Anterior metatarsus not with seven spines ; second abscissa of the cubital

vein not equal in length to second abscissa of radial 11.

11. Fasciae on tergites bicolored, yellow dorsally, pale or creamy colored later-

ally (Jamaica) tricosa.

Fasciae on tergites uniform in color, yellow or pale 12.

12. Pubescence on head, thorax, and propodeum unusually long and dense, very

conspicuous on dorsum and lateral angles of propodeum hirsuta.

Pubescence not unusually long and dense 13.
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13. Clypeus unusually prominent, the depth of its apical emargination is to the

greatest width of the emargination as three is to four sulphurea.

Clypeus less prominent, depth of the apical emargination as compared with

the width of the emargination not as above 14.

14. Clypeus, scape, mesopleura, and large discal spots on scutum, yellow aurata.

Combination of maculation as given above not present monodonta.

MICROBEMBEX BIDENS, new sipecies

Figures 56-59

This species diflfers from all other species of the genus so far

described, in that the anterior metatarsus on both males and females

is provided with eight spines. The clypeus is very prominent and
the depth of its apical emargination is to the width of the emargina-

tion approximately as four is to five. The maxillary palpus is

composed of four segments, the labial of two. The seventh tergite

of the male bears a pair of lateral apical spines and the median ter-

minal portion is broad and emarginate at the apex (fig. 59). The
male genitalia are distinct, as shown in Figure 57, and the spine on the

eighth sternite bears on its ventral surface a short spine (fig. 56).

The second sternite of the male near its posterior border bears a

transverse, swollen area, which bears at its posterior midventral

point a short, pointed tubercle. The apex of the sixth tergite of the

female is deeply emarginate, causing the tergite to end in a pair of

short spines (fig. 58). The pubescence on the head, thorax, and

propodeum is short, relatively sparse and somewhat silvery, espe-

cially on the frons. The wings are hyaline.

Ti/pe (male).—Black: labrum; mandibles, except tips; clypeus,

except black border at base ; scape, except small spot above ; anterior

orbits shortened and narrowed above; spot below anterior ocellus;

posterior orbits; posterior border of pronotum and of sides of

prothorax, including tubercles; lateral lines broad anteriorly and

pair of discal lines on scutum ; fascia on scutellum greatly narrowed

at midline; fascia on metanotum; broad, curved fascia on pro-

podeum; lateral angles continuous with sides of propodeum; large

spot on mesopleura; broad, continuous fasciae on the tergites

(rendering the dorsum of the abdomen, when straightened, almost

entirely yellow) ; second sternite almost wholly; continuous fasciae

on sternites 3-7, narrow on the more posterior sternites; legs, ex-

cept some black on coxae, trochanters, and femora above; yelloio.

The allotype (female) differs in color but little from the type.

There is no black on the clypeus; the posterior orbits are extended

on the vertex; the fasciae on the tergites and sternites are not quite

so well developed ; and the black on the femora is a little more

extensive.
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On the type and on some of the paratypes the fascia on the first

tergite incloses a pair of small, approximated, black, discal spots.

On some specimens these spots are joined, forming a single median

spot. Variation in the character and extent of the maculations is

usually great in species of this genus, but in the case of this species,

as represented by the 14 specimens at hand, variation in the macu-

lation is very slight. All males have a black border at the base of

the clypeus; this black border is lacking on all females. On the

females the discal marks on the scutum are broad and on some these

marks assume a broken U-shaped form.

Length 14 mm. Described from seven males and seven females

(including the type and allotype), of which 13 bear the label, "La
Rioja, W. Argentina, B. P. Clark, donor." The remaining speci-

men, a female, bears the label, " Pie de Palo, San Juan, Argentina,

11 March, 1920, Cornell U. Expedition."

Tyye and cdloMjpe.—Q^it. No. 40851, U.S.N.M.

MICROBEMBEX SULPHUREA (Spincla)

Figures 49, 50

Bemibex sulphtirea Spinola, Gay's Hist. Fis. y Polit. de Chile, vol. 6, 1853,

p. 319.

Bemhex sulfurea Handlirsch, Stiz. Akad. Wissensch. Wien, Math. Nat. CI.,

vol. 102, 1893, p. 885.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 514.

The males of this species have the hind femora dilated at the

middle point (fig. 49), a character that, so far as I am aware, is

not possessed by any other species of the genus. Furthermore, the

spine of the eighth sternite has a distinct hook at the tip, as is shown
in Figure 50. Apparently Handlirsch overlooked this in his de-

scription of the species. The females (and males also) have the

clypeus strongly prominent so that its junction with the frons at

the midline forms an angle more nearly approaching a right angle

than on any other species except nasuta. The apical emargination

of the clypeus for the junction with the labrum is greater than a

semicircle, so that the depth of the emargination compared with
its extreme width is approximately as 3 is to 4. The size of the

individuals, the color of the maculations, and the extent of their

development all vary greatly.

Among the specimens of this species before me are two males, iden-

tified by Handlirsch and bearing the label, " Oberer Magdalenen,
Strom "

; a male identified by Kolil and bearing the label, " Chile,

Concepcion, 1903, Herbst " ; a female identified by Handlirsch and
bearing the label, " Brasilien " ; and a female identified by Reed and
bearing the label, " Chile, E. C. Reed." In addition to these I have
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referred to this species a male from southern Chile, collected by

M. J. Rivera, and females collected at Rio Janeiro, Bogata, Cayenne,

and La Paz, Bolivia.

MICROBEMBEX TRICOSA, new species

Figures 53-55

This species is based upon specimens from Jamaica. The male is

distinguished by the evident rounded lateral angles of the seventh

tergite, which give to the apex of the tergite a distinct triangular

outline (fig. 54). The spine of the eighth sternite is flattened,

straight, and truncate at the apex. On the female the fasciae on the

tergites are of two colors: the dorsal median portion is yellow or

greenish yellow, while the lateral parts are creamy yellow or pale.

The pubescence on the frons of the female is silvery on the lower part

and on the areas bordering the eyes, but that on the upper central

part shows a decided golden tinge. The pubescence on the frons of

the male is distinctly golden.

Type (male).—Black: labrum; clypeus; mandibles except tips;

scape below ; vestiges of posterior orbits ; central spot on dorsum of

prothorax united with a line on posterior border of pronotum that is

continuous on tubercles and sides of prothorax; lateral lines and pair

of large discal spots on scutum; large lateral spots showing a ten-

dency to elongate along the anterior border of scutellum ; metanotum

;

broad, curved fascia on propodeum narrowed at midline; large tri-

angular spot on mesopleura; broad fasciae occupying almost the en-

tire surface of tergites 1-6; fascia on second tergite inclosing pair

of small, widely separated discal spots; fasciae on tergites 3-6 with

widely separated, more or less evident biemarginations and median

notch on anterior border; pair of lateral apical spots on tergite 7;

broad fascia on sternite 2 ; broad fascia on sternite 3 deeply biemar-

ginate on anterior border; lateral spots on sternites 4-6 connected

by posterior apical lines ; coxae and trochanters more or less ; femora,

except more or less of the basal half of all ; tibiae, except spot below

on all ; and tarsi
;
yellow.

The maculations on the allotype (female) do not differ essentially

from those on the type, excejDt on the abdomen. The fasciae on the

tergites of the allotype are bicolored, as has been noted above, and are

much narrower than those on the type. While they are somewhat sin-

uate on the anterior border, they are not emarginate and all are with-

out discal spots. The fifth is interrupted. The sixth tergite bears*

apical lateral spots. There are lateral spots on sternites 2-5, of which

those on 2-4 are connected by narrow, apical lines. The black on the

legs is somewhat more extensive than on the type. The sixth tergite

ends in two short spines (fig. 53).
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The wings of this species are somewhat infumated, the infumation

being more evident on the middle of the wing than elsewhere, more

evident on the female than on the male, and more conspicuous on

some individuals than on others. The anterior metatarsus is pro-

vided with six spines. The variation in the maculations, as shown

by the specimens before me, is not great. On two of the male para-

types the fascia on the first tergite also incloses a pair of discal spots,

and on a female paratype the fasciae on both fourth and fifth ter-

gites are interrupted. On all other female paratypes all fasciae on

the tergites are continuous.

Cresson described two speciCvS in this genus from specimens ob-

tained from Cuba, a/rgentifrons and armata. I have seen the speci-

mens on which these two species are based and I am of the opinion

that argentifrons is only a form of iiionodonta Say. The male that

Cresson referred to his armata represents, in my judgment, a distinct

species, but whether this male and the female with which he asso-

ciated it are sexes of the same species is open to question. The

female (which Cresson made the type of armata) does not have the

golden pubescence on the frons that is so conspicuous on the male of

Ofpuxata^ but it does have the mixed silvery and golden pubescence

such as is found on the frons of the species I have just described.

Furthermore, I have before me a single female from Cuba that does

have the golden pubescence on the frons in all respects similar to that

of the male of Cresson's armata. If further investigation shall show

that the female of armata Cresson and the female of the species above

described belong to the same species, laj species will fall as a synonym

imder armata Cresson and a new species will have to be described,

based upon the male of Cresson's armata. In this connection I wish

to state that there is one thing of which I am certain : that is that

the male of tricosa is distinct from the malesj that Cresson referred

to avTriata and argentifrons.

Length 12 mm. Described from five males and six females, in-

cluding the type and allotype, all from Jamaica.

Type.—Cat. No. 40852, U.S.N.M.

MICROBEMBEX AURATA Parker

Figure 64

Microhenibew aurata PARKia;, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 121.

This species differs from nionodonta in its slightly larger size, in

its more extensive and richer yellow maculations, and particularly

in the character of the genital stipites of the male. Only three speci-

mens are found in the United States National Museum : the type.
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bearing the label, " California " ; the allotype, bearing the label " Los

Angeles Co., California " ; and a. male bearing the label, " Bill Wms.
Fork, Ariz., Aug., F. H. Snow."

MICROBEMBEX HIRSUTA Parker

Figure 66

iMicrobemhex hirsuta Parkb3i, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 122.

The male of this species may be distinguished from the male of

\inanodonfa by the form and the hirsute character of the process on

the second sternite. It is further distinguished from vionodonta by

the form of the genital stipites. The females are distinguished from

the female of iiwnodonta by the unusual development of the pubes-

cence on the liead, thorax, and propodeum, especially on the dorsum

of the propodeum. On many of the females that I have referred to

this species the black on the abdomen has been replaced by brown of

varying shades. These brown forms are believed to be specimens

that were captured just after emergence from the pupal condition.

SPECIMENS EXAMINED

Arizona: Yuma (August, 1905,- Hbt. Brown).

California: Bard (July 22, H. R. Reed).

Texas: Rio Grande, near Boquillas, Brewster County (June, 1908, Mitchell and

Cushnian).

MICROBEMBEX MONODONTA (Say)

Figures 9, 10, 65

Bembex monodonta Say, Nar. Exp. St. Peters River, Append., 1824, p. 335.

—

Handlirsch, Sitz. Akad. Wisseusch. Wien, Math.-Nat. CI., vol. 102, 1893,

p. 882.

Microhembex monodonta Patton, Bull. U. S. Geol. Surv., vol. 5, 1879, p. 362.

—

Pabkee, Proc. U. S. Nat. Mus., vol. 52, 1917, pp. 119, 134.

Microbemiex tarsalis Rohwer, Proc. U. S. Nat. Mus., vol. 47, 1914, p. 516.

This seems to be the most widely distributed species among the

Bembicids of the western continent. It has been reported from prac-

ticallyr every State in North and South America. Among the hun-

dreds of specimens I have examined, representing localities widely

distributed over both North and South America, I find great varia-

tion in the color of the maculations, in the extent to which these

maculations are developed, and tlieir distribution on the body. So

far, I have been unable to jfind any structural variations to correspond

to these color variations, and, in fact, no consistency in the color

variations themselves. I am, therefore, obliged to consider this large

22764—29 11
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group as a single species, since I am unable to discover trustworthy

characters, based either on structure or color, that will enable me to

separate it into two or more species or even into well-defined varieties.

MICROBEMBEX NATALIS. new species

Figures 51, 52

Type (female).—Black: clypeus; labrum; mandibles, except tips;

area on frons between antennae extended upward and narrowed to

a point connecting it with a spot below anterior ocellus ; scape below

;

broad anterior orbits deflected inward above anterior ocellus; pos-

terior orbits verybroad below, narrowed above and extended across

the vertex a short distance, but not united
;
prothorax, except trans-

verse spot above and vertical spot on side; lateral lines, and a U-

shaped spot whose anterior ends are much dilated, on scutum;

fascia, enlarged somewhat laterally, on posterior border of scutellum

;

fascia on metanotum; broad fascia on propodeum and its lateral

angles broadly; metapleura; mesopleura almost wholly; very broad

fascia on first tergite enclosing a pair of kidney-shaped discal marks

whose concave sides face laterally and whose anterior ends are further

separated than their posterior ends; broad, continuous fasciae on

tergites 2—5, whose margins are slightly sinuate; apex of sixth ter-

gite broadly; broad lateral spots joined by a narrow apical fascia

on sternites 2 and 3; lateral spots on sternites 4 and 5 prolonged

toward the midline but not connected ; coxae and trochanters in part

;

femora, except line above on all; tibiae, except line below on first

and second pairs and line above on third pair ; and tarsi
;
yellom.

The flagella are broken, only a portion of the base of one remains.

This i^ black above and rusty brown below. The wings are hyaline.

The clypeus is remarkably flat for a member of this genus, showing

scarcely any of the prominence so evident in monodonta. The pu-

bescence is white and remarkably short and sparse. The sixth ter-

gite bears basally well-defined lateral angles, which, owing to the

curvature of the tergite, point almost directly downward. This ter-

gite ends in a pair of well-defined points.

It is just possible that the specimen on which this species is based

may belong to Smith's gratiosa, but if Smith's description of his

species is complete and accurate, it does not belong there. Further-

more, Handlirsch, who gives a figure of his species, unoguayensis^ says

that the abdomen of the female of gratiosa is quite similar to that of

uruguayensis. If his conclusions are correct, this female represents a

good species, for the sixth tergite is quite different from that of

v/mgumjensis as represented in the figure given by Handlirsch.
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Length 13 mm. Described from a single female bearing the label,

"Natal, Brazil, W. M. Mann."

Type.—C2ii. No. 40853, U.S.N.M.

MICROBEMBEX NASUTA. new species

Figures 60, 61

This species is described from two females and is distinguished

from all other species in the genus by the peculiar form of the

clypeus, as shown in Figures 60 and 61. It is unusually prominent

and bulging, the depth of its apical emargination for articulation

with the labrum being approximately equal to the greatest width of

this emargination. The species is further distinguished by the

fact that the posterior apical angle of the anterior metatarsus is

not produced into a promient lobe, a development found on all other

species of the genus.

Type (female).—Black: mandibles, except tips; clypeus; labrum;

scape ; frons between antennae ; spot on frons below anterior ocellus

;

very broad anterior orbits, not reaching the vertex and dilated in-

ward at their dorsal extremity; very broad posterior orbits, almost

united across the vertex
;
prothorax ; broad, lateral lines and pair of

broad, discal lines on scutum ; scutellum, except median longitudinal

black stripe; metanotum; very broad, curved fascia on propodeum;
lateral angle, posterior surface, and sides of propodeum ; metapleura

;

mesopleura and mesosternum; all tergites; sternites entirely, except

narrow, black anterior border on fifth and sixth : legs entirely
;
pale^

almost clay-colored yellow. On the anterior sternites the color is

a more decided yellow.

The flagellum is dark above, almost black on some segments ; below

it is a light shade of ferruginous. The wings are hyaline and long,

reaching the end of the abdomen. The pubescence is white, and
although dense, is exceedingly short. The apex of the sixth tergite

is slightly and roundly emarginate.

The paratype differs from the type in being a trifle larger and
in having the yellow on the tergites somewhat less extensive. The
fascia on the first tergite bears a median anterior emargination;

that on the second has a pair of shallow, rectangular anterior emar-

ginations; and tergites 3, 4, and 5 each shows an irregular, shallow

black border on anterior margin, variable in outline. Tergite 6

shows an anterior black border. The basal joints of the legs also

show dark markings, not being wholly yellow as on the type.

Length 15-17 mm. The type bears the label, " Pie de Palo, San
Juan, 11 March, 1920, Argentine, Cornell U. Expedition." The
paratype bears the label, " Argentina, Mendoza, 22. 12. 1906, Jensen

Haarup V."
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Type.—In the collection of Cornell University; paratype in the

Zoologisches Museum der Universitat, Berlin.

MICROBEMBEX EQUALIS. new species

Figures 62, 63

Type (female).—Black: labrum; mandibles, except tips; ciypeus,

except black basal band, emarginate at apical middle; scape below;

trace of anterior orbits opposite sides of ciypeus; posterior orbits;

narrow posterior border of pronotum ; tubercles ; small spot on side

of prothorax; short lateral lines above base of wings on scutum;

small lateral spots on scutellum; fascia on metanotum; curved

fascia on dorsum and posterior surface of propodeum; spot on ven-

tral border of mesopleura ; broad, continuous fascia on tergites 1-6,

the anterior borders being slightly irregular and acutely emarginate

at dorsal midline ; continuous apical fasciae on sternites 2-6, some-

what enlarged at lateral extremities and also at midventral line ; spot

on coxae variable in extent; distal part of femora varying in extent

on the different pairs; tibiae, except spot below on anterior and

middle pairs; and tarsi; light greenish yellow or pale ci^eaviy white.

The fasciae on the tergites, except their extreme anterior borders,

are almost white, while the shade of yellow on the tibiae and tarsi

is deeper than elsewhere on the body.

The frons is very wide and the inner eye-margins are parallel.

The flagella are black. The ciypeus is prominent, in this respect

agreeing with monodonta. The pubescene is dense, white, and of

normal length, being longest on head, sides of thorax and lateral

angles of propodeum. When viewed at the proper angle the

pubescence appears silvery, especially on frons and ciypeus. The

anterior metatarsus bears seven spines, of which the four on the

distal portion are large and black in color, while the three on the

proximal part are much smaller in size and are light in color. The
second abscissa of the radius and the second abscissa of the cubitus

are equal in length, whereas in other species the second abscissa of

the radius is appreciably longer than the second abscissa of the

cubitus. The sixth tergite ends in two distinct points (fig. 63).

Length 15 mm. Described from a single female bearing the

label, "Tingo, Peru, Aug. 17 (Cockerell)."

Type (male).—Cat. No. 40854, U.S.N.M.

Genus BICYRTES Lepeletier

Figures 15, 16, 40

Bemhex Olivieb (part), Encycl. Metli., vol. 4, 1789, p. 288.

Moncdula Dahlbom (part), Hym. Eur., vol. 1, 1845, p. 492.



AHT. 5 GENERIC REVISION OF THE FOSSORIAL WASPS PARKER 165

Bloyrics Lepeletiehi, Hist. Nat., vol. 3, 1845, p. 53.

—

Parker, Proc. U. S. Nat.

Mus.. vol. 52, 1917, p. 56.

Genotype: Bicyrtes (servilii Lepeletier) ventralis Say. Monobasic.

BemhiduJa BuBMEasTER, Bol. Acad. Cordova, vol. 1, 1874, p. 122.

—

Handlirsch,

Sitz. Akad. Wissensch. Wien, Math.-Nat. CI., vol. 98, 1889, p. 473.—Kohl,

Ann. des K. K. Naturhist. Hofmus., vol. 11, 1896, p. 442.—Daxla Torre,

Cat. Hym., vol. 8, 1897, p. 494.

Genotyi)e : Monedula discisa Taschenberg. Designated by Parker in 1917.

Members of this genus are distinguished from those of other

genera of the tribe by the peculiar form of the propodeum, whose

posterior surface is distinctly concave and whose posterior-lateral

angles (except in a single species) are extended, compressed, and

wedgelike. The anterior ocellus is reduce to a transverse, linear,

arcuate cicatrice and the eighth sternite of the male ends in three

points.

Head wide as thorax; vertex on a level with the top of the eyes,

the middle part being slightly above this level ; anterior ocellus

completely reduced to a linear, transverse, arcuate cicatrice; inner

eye-margins somewhat divergent at the vertex; mandibles dentate;

clypeus broad and only moderately arched; labrum about as long

as broad at the base, its apex rounded, not emarginate; maxillary

palpus composed of six segments, labial of four; posterior surface

of propodeum concave, its posterior-lateral angles (except in a

single species) extended, compressed, and wedgelike; second cubital

cell strongly narrowed on the radial vein; pubescence always short,

practicalh=^ wanting on the abdomen; second sternite of male may
or may not bear a process; eighth sternite of male ending in three

spines; spatha of male genitalia as in Figure 40.

KEY TO THE SPECIES OF BICYRTES

1. Males (abdomen with 7 visible segments; antenna with 13 segments) 2.

Females (abdomen with 6 visible segments; antenna with 12 segments) 22.

. 2. Posterior coxa with tooth on inner distal margin fodiens.

Posterior coxa without tooth 3.

3. Middle femur with tooth at base below 4.

Middle femur without tooth at ba.se below 5.

4. Ultimate tergite black; fasciae on tergites narrow ventralis.

Ultimate tergite maculated ; fasciae on tergites broader parata.

5. Anterior tarsus greatly dilated ; segments broad and flat odontophora.

Anterior tarsus normal ; segments not broad and flat 6.

6. Fifth segment of the flagellum wider than any other segment; apical seg-

ment of all tarsi wholly or in part black discisa.

Fifth segment of flagellum not widened ; apical segment of tarsi other-

wise 7.

7. Second sternite with distinct median process or tubercle tricolorata.

Second sternite without process or tubercle 8.

8. Mesopleura more or less conspicuously maculated 9.

Mesopleura black 13.
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*9. Anterior wing heavily clouded at first cubital cell viduata.

Anterior wing without heavily clouded area 10.

10. Fasciae on tergites attenuated medially; that on sixth reduced to widely

separated spots quadrifasciata.

Fasciae not attenuated medially ; that on sixth tergite not reduced to

widely separated spots 11.

11. Fascia on posterior border of scutellum continuous, or if interrupted, the

lateral spots show a tendency to extend along the posterior border ; genital

stipes as in Figure 221 annulata.

Fascia on anterior border of scutellum continuous, or if interrupted, the

lateral spots show a tendency to extend along tlie anterior border ; genital

stipes otherwise 12.

12. Discal marks on scutum narrow longitudinal lines ; sides of thorax profusely

yellow; genital stipes as in Figure 45 variegata.

Discal marks on scutum oval spots; yellow on side limited to spot on meso-

pleura ; stipes otherwise spinosa.

13. Anterior wings heavily clouded at first cubital cell 14.

Anterior wings without clouded area; infumation, if present, diffused 15.

14. Dorsum of propodeum unmarked
;
genital stipes as in Figure 48 gracilis.

Dorsum of propodeum marked with yellow fascia more or less complete

;

genital stipes as in Figure 47 viduata.

15. Flagellum black ; fascia on sixth tergite wanting or more widely interrupted

than preceding fasciae 16.

Flagellum not wholly black ; fascia on sixth tergite always developed and

scarcely more widely interrupted than the other fasciae 19.

16. Sternites without maculations IS.

Sternites 2-4 with lateral maculations 17.

17. Discal spots on scutum ; fascia on metanotum ; fasciae on tergites, orange

yellow spinosa.

Discal spots on scutum lacking ; metanotum without fascia ; fasciae on ter-

gites creamy white quadrifasciata.

18. Tergites 1-5 maculated ; wings slightly but uniformly infumated.

quinquemaculata.

Tergites 1^ maculated; wings hyaline pullata.

19. Scape, first two joints of flagellum, and legs ferruginous; genital stipes as

in Figure 46 insidiatrix.

Scape and first two joints of flagellum not entirely ferruginous ; legs black

and yellow, or black and ferruginous; genital stripes otherwise 20.

20. Metanotum without fascia ; fasciae on tergites narrow ; ultimate tergite

narrowed and bluntly pointed at the apex tristis.

Fascia on metanotum ; fasciae on tergites relatively broad ; ultimate tergite

otherwise 21.

21. Legs black and ferruginous ; maculations deep yellow, frequently with dashea

of ferruginous capnoptera.

Legs black and yellow; markings pale creamy yellow with no trace of fer-

ruginous mesillensis.

22. Second sternite bearing pair of small processes ; sixth tergite as in Figure 41.

bradleyi.

Second sternite without process; sixth tergite otherwise 23.

23. Posterior coxa with tooth on inner distal margin 24.

Posterior coxa without tooth 25.
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24. Fasciae on tergites narrow; ultimate tergite black fodiens.

Fasciae on tergites broad; ultimate tergite yellow burmeisteri.

25. Ultimate tergite with pygidial area and lateral ridges, sometimes weakly

developed 26.

Ultimate tergite without pygidial area and lateral ridges 28.

26. Scutum without discal marks ; mesopleura black, rarely with inconspicuous

maculation; fasciae on tergites interrupted medially 27.

Scutum with discal markings ; mesopleura with evident yellow maculation

;

fasciae on tergites usually continuous annulata.

27. Fasciae on posterior tergites shortened or narrowed laterally ; sixth tergite

black capnoptera.

Fasciae on posterior tergites not shortened or narrowed laterally ; sixth ter

gite with pair of small maculations pexa.

28. Lateral angles of propodeum acuminate ; all fasciae on tergites continuous.

angulata.

Lateral angles of propodeum normal form ; not all fasciae on tergites

continuous 29.

29. Mesopleura black 30.

Mesopleura maculated with yellow more or less 32.

30. Flagellum and legs for the most part ferruginous ; apex of ultimate tergite

ferruginous ; fascia on first tergite broad and best developed insidiatrix.

Flagellum black ; legs black and yellow or black and ferruginous ; ultimate

tergite not ferruginous ; fascia on first tergite narrow, not better de-

veloped than the others 31.

31. Ultimate tergite maculated parata.

Ultimate tergite black ventralis.

32. Ultimate tergite wholly yellow sola.

Ultimate tergite black 33.

Ultimate tergite with lateral maculations 37.

33. Anterior wing clouded at first cubital cell viduata.

Anterior wing not clouded at first cubital cell 34.

34. Fascia on fifth tergite much more widely interrupted than that on the first,

or it may be lacking ; discal marks on scutum lacking or reduced to nar-

row lines quadrifasciata.

Fascia on fifth tergite always present and scarcely more widely inter-

rupted than that on first ; discal marks on scutum prominent spots 35.

35. Lateral spots on scutellum tending to extend themselves along the anterior

border of the sclerite ; fasciae on tergites orange yollow spinosa.

Lateral spots on scutellum tending to extend themselves along the jKtsterior

border of the sclerite ; fasciae on tergites creamy yellow 36.

36. Tibiae marked with black discisa.

Tibiae wholly yellow mendica.

37. Fasciae on all tergites interrupted 38.

Fasciae, one or more, continuous parata.

38. Scutum without discal markings mesillensis.

Scutum with pair of discal lines or spots .39.

39. Fascia on anterior border of scutellum usually narrowly interrupted at mid-

line variegata.

Fascia on scutellum reduced to lateral spots that tend to extend themselves

along the posterior border of the scutellum discisa.
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BICYRTES FODIENS (Haadlirscb)

Figure 38

Bemhidula foddens Handliksch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

vol. 98, 1889, p. 497.—Dalla Torbb, Cat. Hym., vol. 8, 1897, p. 495.

Bicyrtes fodiens Parkesi, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 60.

This species and the one following {hwrneisteri) are distinguished

from all others of the genus known to me by the presence of a tooth

on the inner apical margin of the posterior coxa. The female of this

species may be distinguished from the female of Imrnieisteri by the

color of the sixth tergite, which is black on fodiens and yellow on

hurmeisteri. The form of the sixth tergite is shown in Figure 38.

SPECIMENS EXAMINED

Geobgia: Spring Creek, Decatur County (July 16, 1912).

Louisiana: East Point (September 5, 1907, F. C. Bishopp) ; New Orleans (Ed
Foster).

Mississippi: Utica (Ashmead).

MissoxjRi: St. Louis (Rau).

Texas: Calvert (June 27, 1907, F. C. Bishopp).

BICYRTES BURMEISTERI (Handlirsch)

BemNdula durmeisteri Handlirsch, Sitz. Akad. Wissensch. Wien. Math.-Nat.

CI., vol. 98, 1889, p. 500.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 494.

Bicyrtes hurmeisteri Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 62.

I have before me three females that I have referred to this species,

all of which vary somewhat from Handlirsch's description of the

species. But, since the original description was made from, a single

specimen, some variation from the description is to be expected. No
specimen has any maculation on the mesopleura. All have narrow

apical fasciae joining the lateral spots on the sternit^s. One (from

Texas) has the scape wholly yellow. Of the other two (from Mexico)

one has a well-developed, curved fascia on the propodeum, while the

other has no trace of such a fascia. The specimen from Texas and
one of the two from Mexico have conspicuous lateral spots and a pair

of small discal spots on the first tergite, whereas the second one from
Mexico has the first tergite wholly black. This specimen and the one

from Texas have the wings but slightly infumated but the other

Mexican specimen has the wings almost as heavily infumated as are

the wings of fodiens. So far as I am aware, the male of this species
has not been described.

SPECIMENS EXAMINED

Mexico: Guadalajara (July 5, 1903, McClendon).
Texas: Brownsville (September 29, 1906, J. C. Crawford).
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BICYRTES VENTRALIS (Say)

Figure 16

Monedula ventralis Say, Exp. St. Peters River, vol. 2, 1824, p. 336.

Bicyrtes servilil Leh^eletier, Hist. Nat., vol. 3, 1845, p. 63.

BemHdula ventralis Handlirsch, Sitz. Akud. Wissensch. Wien, Math.-Nat. CI.,

vol. 98, 1889, p. 495.—Daxla Torre, Cat. Ilym., vol. 8, 1897, p. 490.

Bicyrtes ventralis Pabkek, Proc. U. S. Nat. Mu?., vol. 52, 1917, p. 62.

This is the most abundant species of the genus in North America

;and is widely distributed over the United States and Canada. In the

western part of the United States it is largely replaced by parata.

The males of these two species are the only ones that have the middle

femur provided with a distinct tooth near the proximal end below.

Along with the wide dispersal of ventralis goes a wide variation in

the extent and color of the maculations, and this variation holds

true for both males and females. The color varies from orange

jellow through lighter shades to light creamy white. My observa-

tions on this species seem to indicate that in the western part of its

range it appears only in the light-colored forms. The wings are

infumated, but the degree of infumation a|so varies.

BICYRTES PARATA (Provancher)

Monedulu parata Pbovanchek, Add. Hym. Quebec, 1888, p. 416.

Beiiibidula parata Fox, Proc. Acad. Sci. Phila., 1895, p. 353.

Bembidula meliloti Rohwer, Ent. News, vol. 19, 1908, p. 376.

Bicyrtes parata Pabkeb, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 64.

This is a western species and as now recognized appears under

two forms, one in which both males and females have the maculationg

yellow and the other in which both males and females have the

maculations white. As was pointed out in the notes on venfraUs,

that species and this one, in regard to the male, are characterized by

the presence of a tooth on the middle femur. Furthermore, the

antennae of the males of these two species have the same modifica-

tions. The male genitalia of the two species show no trustworthy

differences. Even the infumation of the wings can not be rejied upon

to separate the two species. It follows, therefore, that we must

depend upon the maculations, upon their extent and their color,

for characters with which to separate the two species.

On typical forms of parata the color of the maculations is yellow,

the fasciae on the tergites are broad, either all narrowly interrupted or

some interrupted and some continuous. In addition, the sixth tergite

of the female and the seventh of the male bear conspicuous lateral spots-

In typical forms of ventraJls the fasciae on the tergites are always

interrupted, relatively narrow, and the fascia on the first tergite is

much reduced or wanting. The sixth termite of the female and the



170 PROCEEDINGS OF THE NATIONAL MUSEUM vol.75

seventh of the male are invaribly black. Uufortunately, all speci-

mens are not typical, and it is these nontypical forms that cause the

difficulty in identification. The white forms of parata might be
considered a distinct species were it not for the fact that there is an
intermediate series passing by gradations over to the yellow form
of farata on the one side and another series passing likewise over to

ventralis on the other side. Much more work must be done in the

field before the problem here presented can be solved in a satisfactory

manner.
SPECIMENS EXAMINED

California: Los Angeles County (September, Coquillet) ; San Bernardino
County (May, Coquillet),

Netw Mexico: Pecos (September 2, Cockerell).

Texas: Round Mountain (CoquUlet).

Washington: Spokane (July 7, 1924, J. M. Aldrich).

The species has also been reported from Utah and Arizona.

BICYRTES ODONTOPHORA (Handlirsch)

Figure 36

Bemhidula odontopliora Handlirsch, Sitz. Akad. Wisseusch, Wien, Math.-Nat,

CI., vol. 98, 1889, p. 482.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 495.

The male of this species can not be confused with that of any other

species known to me. The dilated and flattened segments of the

anterior tarsus give to the males of this species a character unique

in the genus. Handlirsch separates the females of this species from
those of discisa, which most closely resemble it, chiefly on the charac-

ter of the punctation of the scutellum, which is much finer than on
discisa. This character, unless both species are available for com-

parison, is difficult to use. I have before me a single female that I

have referred to this species. The discal maculations on the scutum
are lines and the lateral spots on the scutellum are approximately

rectangular, whereas the corresponding maculations on discisa are

really spots on the scutum and triangular spots on the scutellum.

The female of inendica is distinguished from both discisa and odon-

tophora by having the tibiae and the tarsi entirely yellow.

SPECIMENS EXAMINED

Bolivia: Near mouth of Rio Maxiri (September, W. M. Mann).
Peru: Puerto Bermudez (Cornell University Expedition).

Venezuela: Rio Moto, Cuara District (October, 1909, M. A. Carricker).

The female referred to this species bears the label, " Furo de

K-esaco, 10 Sept., night. Cornell Univ. Exped." The specimens on

which Handlirsch based his description of the species were from

Peru.
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BICYRTES DISCISA (Taschenberg)

Figure 43

Monedula discisa Taschenberg, Zeitschr. f. d. ges. Nat., vol. 36, 1870, p. 26.

Bembidula discisa Handlibsch, Sitz. AJiad. Wissenscli. Wien, Math.-Nat. CI.,

vol. 98, 1889, p. 485.—Dalla Tobke, Cat. Hym., vol. 8, 1897, p. 495.

The males of this species (and of odontophora) have the fifth seg-

ment of the flagellum distinctly wider than any other segment in it.

In both species the males have the second sternite with an evident

process, but discisa differs from odontophora in having the anterior

tarsus of normal form, in having the posterior border of the middle

femur plain, and in having the apical segment of all tarsi entirely

or in part black. The fasciae on the tergites of both sexes of discisa

are almost white and are narrow, narrower than those on spinosa and

much narrower than those on variegata.

SPECIMENS EXAMINED

Argentina: Carcarana (Brunner) ; Porterillos, Mendoza (March 18-20, 1920,

Cornell University Expedition).

Boliva: Cavinas, Rio Beni (January, 1922, W. M. Mann) ; Reyer (October

1921, W. M. Mann) ; Huaclii Beni (September, 1921, Mann).
Beazil: Chapada; Itapura, Matto Grosso (December 8, 1919, Cornell Univer-

sity Expedition) ; Manaos (Mann and Baker) ; Natal (Mann) ; Para

(Miss H. B. Merrill) ; Parintins (September 27, 1919, Parish).

Costa Rica: San Carlos (Schild and Bergdorf),

Paraguay : Sapucay (March 12, 1902),

Peru: La Chorera to La Sombra, Putumayo District (August 21, 1920, Cornell

University Expedition) ; Palcazu (Rosenberg).

Venezuela: Rio Moto, Cuara District (October 9, M. A. Carricker).

Handlirsch reports this species also from Mexico, Surinam, and

Uruguay.
BICYRTES TRICOLORATA, new species

Figure 40

Type (male).—The maculations on this insect are an unusual

combination or fusion of yellow and ferruginous. As distinct from
the black ground color the maculations are as follows : labrnm ; man-
dibles, except tips; clypeus, except narrow basal border; frons be-

tween and below insertion of antennae, except median apical spot;

scape and first four segments of flagellum ; anterior orbits shortened

above; narrow posterior orbits; posterior border of pronotum; side

of prothorax, including tubercle; broad, shortened lateral lines on

scutum; fascia on posterior border of scutellum interrupted medi-

ally; fascia on metanotum; curved fascia on dorsum of propodeum

k
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extended in two points on its posterior surface; posterior lateral

angles broadly and vertical anterior line on side of propodeum;

metapleura; very large spot on mesopleura enclosing black spot

below and prolonged on mesosternum ; broad, continuous fasciae on

tergites 1-6, those on tergites 2 and 3 narrower on the disk than on

the sides of the tergites and notched at dorsal midline; apex of

seventh broadly; sternites, except median longitudinal spot on sec-

ond and basal border more or less on others ; legs, except black spots

on coxae and trochanters and dark line below on middle and

posterior femora. The labrum and the tarsi are yellow; the tibiae

are largely yellow; the fasciae on the tergites are a combination of

yellow and ferruginous; elsewhere the maculations are either fer-

ruginous or a fusion of yellow and ferruginous.

The antenna is relatively heavy and stout, but aside from color it

presents no specific characters. The tegula, the base of the wings

and the veins are ferruginous in color and the infumation of the

wings is slight and uniform. The second sternite bears a well-

developed median, rounded, bluntly-pointed process situated about

midway between the basal and apical borders of the sternite. The
pubescence on head and thorax is white and short and on the clypeus

and lower part of the frons it is silvery. On the abdomen the

pubescence has a golden luster and on the seventh sternite it is

unusually long and abundant.

Length 18 mm. Described from a single male bearing the No.

3782 and the label, "America Merid."

Type.—In the Zoologisches Museum der Universitat, Berlin.

BICYRTES VIDUATA (Handlirsch)

Figure 47

Bembid/ula viduata Handlibsh, Sitz. Akad. Wissensch. Wlen, Math.-Nat. CI.,

vol. 98, 1889, p. 491.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 496.

Bivyrtes viduata Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 69.

This species may be distinguished, both males and females, from

all others, except gracilis, by the presence of the heavily infumated

area (including the first cubital cejl) on the anterior wing. It is

distinguished from gracilis by its more extensive maculations and
by the character of the male genitalia.

I have before me of this species eight males and four females,

collected by Mitchell and Cushman at Chisos Mountain, Brewster

County, Tex., June 10-12, 1908. I have also a female collected by

C. F. Baker, labelled " Mexico," and a male that bears the label " San
Rafael, Jicoltepec." The localities from which were collected the
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two femajes on which Handlirsch based his description of the species

is likewise indefinite.

BICYRTES QUADRIFASCIATA (Say)

Figures 15, 44

MonedAila quadrifasciata Say, Exp. St. Peters River, vol. 2, 1824, p. 336.

Brmhidula qimdrifasdata Handlirsch, Sitz. Akad. Wissenscli. Wien, Malh.-

Nat. CI., vol. 98, 1889, p. 492.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 49S.

Bcmbidula variegata Fox, Proc, Acad. Nat. Sci. Pliila., 1895, p. 353.

Blciirtes quadrifasciata Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 65.

This is one of the largest and most easily recognized species in

the United States, over the eastern part of which it is widely dis-

tributed. It is replaced in Mexico, Central and South America by
variegata. from which the most elaborately maculated forms of this

species can with difficulty be distinguished. The males of the two
species can usually be distinguished by the fact that quadHfasciata

has the scutum black or with weakly developed discal marks and has

the fascia on the sixth tergite widely separated or reduced to lateral

spots, whereas variegata has well-developed discal lines on the scutum

and has the fascia on the sixth tergite broad and no more widely

interrupted than are the fasciae on the other tergites. In case of

doubt the genitalia must be considered. In the case of the female

the sixth tergite of quadrifasciata is black; of variegata^ riiacuiated.

SPEJCIMENS EXAMINED

Alabama: (C. F. Baker).

Connecticut: Sheffield Island (August 16, 1901, J. L. Zabriskie).

Florida: Crescent City (April 24, 1908, Van Duzee) ; Enterprise (May 1).

Georgia: Okefenokee Swamp, Billy's Island (June 12, 1912); Stone Mountain

(August 3, 1913).

Illinois.

Indiana.

Iowa : Ames.

Maryland: Great Falls (July 17, 1915, J. B. Parker).

Massachusetts: Amherst (July 28, 1905).

Netw Mexico: Albuquerque (Ashmead).

New York: Long Island (Ashmead).

Ohio: Cedar Point, Sandusky (July 23, 1913, J. B. Parker).

Pennsylvania: Philadelphia (Skinner).

South Carolina: Calhoun (E. S. G. Titus).

Texas: Columbus; Mineola (June 26, 1906, E. C. Bishopp) ; Rosser (June 7,

1905, F. C. Bishopp) ; San Antonia (Ashmead).

Virginia: Norfolk (July 15, 1910, F. A. Johnston).

Wisconsin: N. Hudson, St. Croix County (July 7, 1910); Genoa (July 12,

1911).

The species has been reported also from Kansas and New Jersey.
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BICYRTES ANNULATA Parker

Figure 221

Bicyrtes annulata Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 67.

This species stands close to capnoptera Handlirsch, the female hav-

ing the sixth tergite provided with a well-developed pygidial area

set off by distinct lateral ridges. It differs from capnoptera in having

mesopleural maculations, in the greater clearness of the wings, and

in the more extensive development of the abdominal fasciae. The
type of this species is a female in the collection of the University of

Kansas. In a paragraph following the original description of this

species the type is referred to as a male. This was an error that I

take the opportunity here to correct.

specimens examined

Arizona.

California: Bard (June 15, 1920, H. R. Reed).

New Mexico: Albuquerque (Ashmead) ; Mesilla Park (September 18, 1899,

Cockerell )

.

Tbjxas: Chisos Mountains, Brewster County (June 10-12, 1908, Mitchell and

Cushman) ; Columbus; El Paso (August 21, 1908, F. C. Pratt).

BICYRTES VARIEGATA (DUvier)

Figure 45

Benihex variegata Olivier, Enc. Meth., vol. 4, 1789, p. 292.

BeinMdula variegata Handlirsch, Sitz. Akad. Wissensch, Wien, Math.-Nat. CL,

vol. 98, 1889, p. 488.—Daixa Torre, Cat. Hym., vol. 8, 1897, p. 496.

As has been pointed out above, this species is closely related to

quadrifasciata. The characters, by means of which the two species

may be distinguished, are set forth in the discussion of that species.

SPECIMENS EXAMINED

Bolivia: Rurrenabaque, Rio Beni (October, Lopez).

Brazil: Chapada (March) ; Peruambuco (December 8, 1882) ; Manaos (Miss

H. B. Merrill).

British Guiana: Bartica (May 10, 1901).

Chile: Santiago (1923, Father Claude Joseph).

Ecuador : Guayaquil ; Posoria.

Guatemala: Livingston (April 18, 1923, E. G. Smyth).

Mexico : Jicaltepec ; Mazatlan ; San Juan Bantista. ^
Paraguay: Sapucay (December 17, 1902).

Venezuela: Rio Moto, Cuara District (October, 1909, M. A. Carricker).

"West Indies : St. Vincent.

Handlirsch reports this species also from Cayenne and Peru.
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BICYRTES SPINOSA (Fabricins)

Figure 37

Bembex spinosa Fabricius, Ent. Syst., vol. 4, 1794, p. 458.

Bembidula spinosa Handlirsch, Sitz Akad. Wissensch. Wien, Math.-Nat. CI.,

vol. 98, 1889, p. 487.—Daixa Tokee, Cat. Hym., vol. 8, 1897, p. 495.

This species bears some resemblance to variegrata. The discal

marks on the scutum, however, are distinctive, being relatively very

short and very broad, either oval in outline or triangular, in which

case the anterior end of the discal mark forms the base of the triangle.

The triangular lateral spots on the scutellum show a tendency to

elongate along the anterior border of the sclerite. The color, in

well-preserved specimens, is a bright orange yellow. The sixth ter-

gite of some females bears, on the apical part of the tergite, short,

weakly-developed lateral lines and the seventh tergite of the male
bears well defined, rounded basal lateral angles. On many of the

specimens that I have referred to this species, both males and
females, there is a consi^icuousi black spot at the base of the clypeus.

SPECIMENS EXAMINED

Ecuadoe: Guayaquil.

Panama: Penta de Pena (July 24, 1908, R. E. B. McKenney),
West Indies: Isle of Pines (July 9, 1900, Palmer and Riley) ; San Domingo.

Handlirsch reports this species from Cuba.

BICYRTES MENDICA (Handlirsch)

Bembidula mendica Handlirsch, Sitz. Akad. Wissensch. Wien, Math.-Nat. CI.,

vol. 98, 1889, p. 490.—Daixa Torre, Cat. Hym., vol. 8, 1897, p. 495.

I have before me two females that I have referred to this species.

They were taken at Pie de Paulo, San Juan, Argentina, March 11,

1920, by the Cornell University Expedition.

BICYRTES GRACILIS Parker

Figure 48

Bicyrtes gracilis Parkeb, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 68.

This species is known only from the type, a male, in the collection

of the University of Kansas, collected by F. H. Snow, Santa Rita

Mountains, Ariz.

BICYRTES QUINQUEMACULATA, new species

Figure 35

Type (male).—Black: median spot at base of labrum; small basal

spot below on scape; narrow, shortened anterior orbits; narrow,
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much reduced, posterior orbits; fascia on metanotum ; curved fascia

on dorsum of popodeum; posterior lateral angles of propodeumj

widely separated spots on tergites 1-5, decreasing in size from one

to five ; spot at apex of anterior and middle femora ; line on anterior

border of anterior and middle tibiae and metatarsus; basal part of

apical segment of anterior tarsus; yellow.

The wings are slightly but distinctly and evenly infumated. The

flagella of the antennae are lost, only the first and second segments

of one remain and these are black. The second sternite on the mid-

line basally bears a carina that extends about half the length of

the sternite, but does not terminate in a process or tooth. The pu-

bescence on the labrum, clj^peus, and lower part of frons is quite

short and silvery. Elsewhere it is short or lacking.

Length 17 mm. Described from a single male collected by William

M. Mann at Carinas Beni, Bolivia, January, 1922.

Ti/pe.—Cut. No. 40855, U.S.N.M.

BICYRTES PULLATA, new species

Type (male).—Black: short, narrow anterior orbits; small spot at

base of scape below; minute lateral spot on scutellum; fascia on
metanotum; fascia on propodeum continued downward on posterior

surface about half^vay; broad spot on posterior and dorsal surfaces

of lateral angles of propodeum; widely separated lateral spots on
tergites 1-4, decreasing in size from one to four; spot on distal end

of middle femur ; anterior border of middle tibia ; anterior border of

anterior tibia and metatarsus; and basal part of apical segment of

anterior tarsus; yellow.

The pubescence is short and sparse, being longest on the vertex

and upper part of the frons. The antennae show no special mark-
ings or modifications. The second sternite bears a small sharp-

pointed but prominent median tooth. The wedgelike edge of the

lateral angle of the propodeum shows, slightly above its middle

point, a small toothlike prominence. The wings are hyaline.

Although this form differs from quinquemaculata in having the

wings hyaline instead of infumated, in having only four of the

tergites maculated instead of five, and in having a prominent tooth

on the second sternite; nevertheless, further collecting and study
may prove that it is only a regional variety of that species. How-
ever, with only these two specimens before me it seems to me best

to regard them as representatives of two distinct species.

Length 17 mm. Described from a single male taken at Chapada.
Brazil.

Type.—In the Carnegie Museum at Pittsburgh, Pa.
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BICYRTES INSIDIATRIX (Handlirsch)

Figure 46

Bembidula insidiatnx Handlibsch, Sitz. Akad. Wissensch. Wien, Math.-Nat.

CI., vol. 98, 1889, p. 491.—Dalla Torre, Cat. Hym., vol. 8, 1897, p. 495.

Bicyrtes insidiatrix Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 71,

This species seems most closely related to the following species

(capnopfera) , with which it shares a tendency toward ferruginous

markings. There is no tooth on the posterior coxa, the female lacks

a pygidial area and lateral ridges on the sixth tergite, and the male

lacks the tooth on the posterior proximal edge of the intermediate

femur. The legs are wholly ferruginous.

SPECIMENS EXAMINED

New Mexico.

Texas: Clarendon (August 11, 1905, C. R. Jones) ; Jacksonville (June 28, 1906,

F. C. Bishopp) ; Mineola (June 26, 1906, F. C. Bishopp) ; Rosser (August

23, 1905, C. R. Jones).

Handlirsch reports the species also from Kentucky.

BICYRTES TRISTIS C. L. Fox

Bicyrtes trisHs C. L. Fox, Proc. Cal. Acad. Sci., vol. 12, 1923, p. 435.

This species was described from a single male taken at La Paz^

Lower California. It is closely related to oapnopfera and viesU-

lensis, from which species it may be distinguished by the lack of
maculation on the metanotum, the narrower fasciae on the tergites,

and by the form of the seventh tergite, which in this species is much
narrowed at the apex.

BICYRTES CAPNOPTERA (Handlirsch)

Bembidula capnoptera Handlirsch, Sitz. Akad. Wissensch, Wien, Math.-Nat.
CI., vol. 98, 1889, p. 497.—Daixa Torre, Cat. Hym., vol. 8, 1897, p. 495.

Bicyrtes capnoptera Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 72.

The wings of this species are infumated, very heavily in the case

of some specimens, much less so in the case of others. The female
bears a well-marked pygidial area on the sixth tergite set off by
distinct lateral ridges, the apical part of the area being somewhat
rugose. The male shows no structural modifications of legs or

antennae that may serve to distinguish it from the males of other

species,

SPECIMENS EXAMINED

Georgia: Bainbridge (September 17-October 10, 1910, J. C. Bradley); Billy's

Island, Okefenokee Swamp (June, 1912).

Louisiana: Mansfield (August 22, 1906, F. C. Bishopp).

22764—29 12



178 PROCEEDINGS OF THE NATIONAL MUSEUM vol.75

Texas: Barstow (July 22, J. 0. Crawford); Dallas (July 31, 1906, W. D.
Pierce) ; Hearne (July 23, 1906, F. C. Bishopp) ; Marfa (June 5, 1908,

Mitchell and Cushman) ; Mineola (July 23, 1906, F. C. Bishopp).

Handlirsch reports this species also from Kentucky.

BICYRTES MESILLENSIS (Cockerell)

Bembidula capnoptera Handliesch, var. mesillensis Cockekell, Davenport Acad.

Nat. Sci., vol. 7, 1898, p. 142, male.

Bembidula mesillensis Cockebell, Can. Ent., 1899, p. 255, female.

Bicyrtes mesillensis Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 73.

In the collection of the United States National Museum are to be

found two specimens of Bicyi'tes, a male and a female, bearing labels

that point to these two specimens as the ones on which Cockerell

based his description of this species. In my previous paper (cited

in the synonomy given above) I called attention to the divergent

relationships of the male and female that had been associated as

sexes of this species and raised the question of the validity of this

association. Since then I have examined a large number of Bicyrtes,

including both male and female specimens, in the collection of the

California Academy of Sciences, taken at the same time at Pepper

Sauce Canyon, Ariz., all of which I am convinced belong to a single

species. The females in this number I regard as belonging to the

same species as the female that Cockerell described as the female of

mesillensis, but the males of this number do not belong to the species

represented by the male on which viesillensis was based. It is my
opinion that this group taken at Pepper Sauce Canyon represents

either a regional variety of ventralls or possibly a new species and

that the female assigned by Cockerell to inesilleTisis belongs with

them, while the female of mesillensis still remains to be discovered.

New Mexico: Las Cruces (Cockerell) male; Organ Mountains (Townseud)

female.

BICYRTES BRADLEYI, new species

Figures 41, 42

Type (female).—Black: labrum; clypeus; scape below; lower part

of frons continued upward from between the antennae by a narrow

line to unite with spot below anterior ocellus ; broad anterior orbits not

reaching above level of anterior ocellus
;
posterior orbits narrowed both

above and below
;
posterior border of pronotum including tubercles

;

spot on side of prothorax; broad lateral lines and pair of narrow,

elliptical discal lines on scutum ; fascia on posterior border of scutel-

lum narrowed medially and narrowly interrupted at midline; meta-

notum; curved fascia on propodeum; lateral angles and sides of

propodeum; large anterior and small posterior spot on mesopleura;
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broad fasciae on tergites 1-5 all narrowly interrupted at midline, the
first broadest and narrowed abruptly at the midline, the remainder
slightly sinuate on either side the midline; large median spot on
sixth tergite; lateral spots on sternites 2-4, decreasing in size from
two to four; pair of small spots on anterior coxae; femora in part;

tibiae except line below; and tarsi, pale creamy yellow. The tarsi

are dark, almost ferruginous in color, and the maculations of the

tibiae and femora are a richer yellow than those on the body.

This species differs from a typical species of the genus in that,

although the propodeum is concave on its posterior surface, the degree

of concavity is less than normal, and, furthermore, the posterior-

lateral angles, although prominent, are rounded instead of being

drawn out into sharp, wedgelike edges. It is further distinguished

by the fact that, although the specimen is a female, the second

sternite bears a pair of small sharp-pointed processes, which are the

posterior ends of a U-shaped ridge on the sternite. The intermediate

coxa bears a small tooth. The sixth tergite, which bears a well-de-

fined, heart-shaped pygidial area, ends in a sharp point, while the

broad apical end of the sixth sternite extends laterally on either side

the tergite (fig. 41) in a fashion characteristic of this species.

The mandibles and the flagella are black. The wings are almost

hyaline. The pubescence on head and thorax is white, very fine,

and very short. The puncturing of the scutum and scutellum is

uniform, very fine, and very close, much finer and closer than in the

case of variegata or discisa^ with which species it has been compared.

It is a very unusual species.

Length 14 mm. Described from a single female collected March,

1920, at Pie de Palo, San Juan, Argentina, South America, by J.

Chester Bradley, for whom the species is named.

Type (female).—In the collection of Cornell University.

BICYRTES PEXA, new species

Tyjye (female).—Black: labrum; base of mandibles; clypeus, ex-

cept large triangular blotch at base; scape below; small spot be-

tween antennae; broad, but short, anterior orbits; posterior orbits

very narrow above ; broken fascia on posterior border of pronotum

;

posterior border on tubercles; spot on tagulae; spot on base of an-

terior wings; short, lateral lines on scutum at base of wings; small,

rounded lateral spots on scutellum ; narrow, arcuate fascia on dorsum
of propodeum; broad spot on its lateral angles; small spot near

base of wings on mesopleura; interrupted fasciae on tergites 1-5,

with width of interruption increasing from first to fifth, and all

fasciae narrowed toward the middorsal line, except the fifth; small

lateral spots on sixth ; lateral spots on sternites 2-4 ; spot on coxae

;
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femora in part; anterior surface of tibiae; and tarsi more or less;

pale yellow.

The pubescence is inconspicuous, though the labrum and the basal

segments of the legs show a slight silveriness. The flagellum is

black. The dorsum of the thorax, especially the scutellum, shows

a beautiful metallic irridescence. In color the maculations of the

head are a greenish yellow, of the body pale, and of the legs rich

yellow. On the front legs all segments of the tarsus are marked with

yellow, on the second pair only the first and last segments, and on

the third pair only the metatarsus. The wings are almost hyaline,

showing only very slight uniform infumation. The sixth tergite

bears a pygidial area set off by weak, lateral lines or ridges. The
middle part of the pygidial area is devoid of punctures and its lateral

areas are covered with coarse, rather widely separated punctures.

The areas laterad of the ridges are covered wnth fine, closely-placed

punctures. The sixth sternite, which extends laterad of the sixth

tergite much as is the case with B. capnoptera Handlirsch, is dis-

tinctly carinate on the midline and is finely punctulate with a few

scattered coarser punctures.

Length 15 mm. The species is described from a single female

from Cayenne, South America.

Type (female).—In the Carnegie Museum at Pittsburgh, Pa.

BICYRTES ANGULATA (Smith)

Moncdula angulata Smith, Cat. Hym. Brit. Mus., vol. 4, 1S56. p. 334.

Bcmhidula angulata ITandliksch, Sitz. Akad. Wissensch. Wien. Math.-Nut. CI.,

A-ol. 98, 1889, p. 480.—Dalla Torre, Cat. Hym., vol. 8. 1897, p. 494.

I have before me three females that I have referred to this species,

which differs from all other species in the genus in having the dorsal

angle of the posterior-lateral margin of the propodeum drawn out

into a point. The fasciae on both tergites and sternites are usually

broad and continuous, but on one of the three females at hand the

fasciae on tergites 1-3 are very narrowly interrupted. The legs are

almost wholly ferruginous and the wings are slightly and uniformly

infumated.
SPECIMENS EXAMINE©

Brazil : Pernambuco (January 1, 1883).

Paraguay: Sapucay (April 8, 1903, W. T. Foster).

Handlirsch reports this species also from Cayenne.

BICYRTES SOLA, new species

Type (female).—Black: labrum; mandibles, except tips; clypeus;

lower part of frons; antenna, except last four segments; orbits; line
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on pronotum; tubercles; tegiilae; lateral line on scutum above

tegula; pair of small discal spots on scutum; curved fascia on pos-

terior border of scutellum; fascia on metanotum; curved fascia on

dorsum of propodeum extended in two points on posterior surface;

lateral angles of propodeum; three spots in vertical line on meso-

pleura; broad fasciae on tergites 1-5, interrupted medially on 1-4,

much narrowed toward interruption on first tergite, less so on tergites

2-4. broad, continuous fascia on 5; sixth tergite entirely; narrow,

apical fascia on first sternite; large, lateral spots on second sternite,

joined by a narrow, apical fascia; broad fasciae on sternites 3-5,

each enclosing a darker median area; sixth sternite entirely; and

legs; yellow or yellow and ferruginous.

The markings on the abdomen and thorax are in the main rich

yellow, but on all parts of the body there is a tendency toward

ferruginous. The combination of yellow and ferruginous is best

seen on the clypeus and on the legs, the basal parts being ferrugi-

nous and the distal parts yellow. The scape is yellow below, fer-

ruginous above. The flagellum is ferruginous, growing darker

toward the distal end, where the last four segments are black, except

that the ultimate segment is tipped with ferruginous. The clypeus

and frons are covered with short, silvery pubescence. On mesopleura

the pubescence is white and somewhat longer. Elsewhere pubes-

cence is practically wanting. The wings are without infumation.

The punctures on the scutum and scutellum are somewhat coarse

and uniform in distribution. The sixth tergite lacks a pygidial

area and lateral ridges.

Length 18 mm. Described from a single female from Chapada,

Brazil.

Type (female).—In the Carnegie Museum at Pittsburgh. Pa.

EXPLANATION OF PLATES

The figures of the wings were made from projections of the wings mounted
in balsam under cover glasses, and are therefore exact in outline and propor-

tions. The degree of magnification in the projections was approximately the

same for all wings, so that the relative sizes of the figures show the relative

sizes of the wings of the species selected as illustrations. All other figures

are camera lucida drawings made directly from the parts illustrated, but the

scale of magnification is not uniform so that the sizes of the figures do not

show the relative sizes of the parts illustrated. In the case of the males the

specimens were relaxed and the genitalia were then removed, mounted on

paper points, and permitted to dry. All figures of male genitalia were mnde
from such mounts; no balsam mounts of genitalia were used. In assembling

the flgiires on the several plates the author has endeavored to group them
together in such manner as will render them most helpful in the determina-

tion of species of these wasps.



Plate 1

Fig. 1. Stizus ruficomis (Fabricius). Head, front view.

2. Stizus texanus Cresson. Wings.

3. Bemhioinus tridens (Fabricius). Head, front view.

4. Bembicinus godmani (Cameron). Wings.
5. Sti^oides tridentatus (Fabricius). Head, front view.

6. Stisoides tridentatus (Fabricius). Wings.
7. Steniolia duplicata Provancher. Head, front view.

8. Steniolia duplicata Provancher. Wings.
9. Microhemhex monodonta Say. Head, front view.

10. Microbembex monodonta Say. Wings.
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Plate 2

Fig. 11. Trichostiotia i^ulpina (Handlirsch). Head, front view.

12. Trlchostictia vulpina (Handlirsch). Wings.

13. Stictiella pulchella (Cresson). Head, front view.

14. Stictiella scitula (Fox). Wings.

16. Bicyrtes guadrifasdata (Say). Head, front view.

16. Bicyrtes ventralis (Say). Wings.

17. Selman angustus Parker. Head, front view.

18. Selman angustus Parker. Wings.

19. Therapon chilensis (Eschscholz). Head, front view.

20. Therapon chilensis (Eschscholz). Wings.
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Plate 3

Fig. 21. Rubrica gravida f Handlirsch ) . Head, front view.

22. Rubrica gravida (Handlirsch). Wings.

23. Stictia signata (Fabricius). Head, front view.

24. Stictia Carolina (Fabricius). Wings.

25. Editha magnifica (Perty). Head, front view.

26. Editha magnifica (Perty). Wings.
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Plate 4

Fig. 27. BemMx apinolae Lepeletier. Head, front view.

28. Benihix similans Fox. Wings.

29. Stisus occidentalis Parker. Genitalia, male.

30. Stizoides tridentatus (Fabricius). Genitalia, male.

31. Steniolia longirostns Say. Genitalia, male.

32. SticUeUa formosa Cresson. Genitalia, male.

33. Stictiella femorata Fox. Genital stipites, male.

34. Stictiella divergens Parker. Genital stipites, male.

35. Bicyrtes quinquemaculata Parker. Genitalia, male.

36. Bicyrtes odontopJiora (Handlirscli). Anterior tarsus, male.

37. Bicyrtes spinosa (Fabricius). Sixth tergite, female.

38. Bicyrtes fodiens (Handlirsch). Sixth tergite, female.

39. Bicyrtes spinosa (Fabricius). Seventh tergite, male.
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Plate 5

Fig. 40. Bicyrtes tricolorata Parker. Genitaia, male.

41. Bicyrtes hradleyi Parker. Sixth tergite, female.

42. Bicyrtes hradleyi Parker. Propodeum, dorso-posterior view, female.

43. Bicyrtes discisa (Taschenberg). Flagellum, male.

44. Bicyrtes quadrifasciata (Say). Genital stipes, male.

45. Bicyrtes variegata (Olivier). Genital stipes, male.

46. Bicyrtes insidiatrix (Handlirsch). Genital stipes, male.

47. Bicyrtes viduata (Handlirsch). Genital stipes, male.

48. Bicyrtes gracilis Parker. Genital stipes, male.

49. Microbemhex sulphurea (Spinola). Posterior femur, male.

50. Microbembex sulpMirea (Spinola). Spine of eighth stemite, latero-

ventral view, male.

61. Microbembex natalis Parker. Sixth tergite, dorso-posterior view,

female.

52. Microbembex natalis Parker. Sixth tergite, lateral view, female.

53. Microbembex tricosa Parker. Sixth tergite, dorsal view, female.

54. Microbembex tricosa Parker. Seventh tergite, dorsal view, male.

55. Microbembex tricosa Parker. Genitalia, male.

56. Microbembex bidens Parker. Spine of eighth sternite, lateral view,

male.

57. Microbembex bidens Parker. Genitalia, male.

58. Microbembex bidens Parker. Sixth tergite, female.

59. Microbembex bidens Parker. Seventh tergite, male.
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Plate 6

Fig. 60. Miorobembex nastita Parker. Head, lateral view, female.

61. Microbembex nasuta Parker. Head, front view, female.

62. Microbembex equuHs Parker. Second cubital cell, female.

63. Microbembex equalis Parker. Sixth tergite, female.

64. Miorobembex aurata Parker. Process on second sternite, male.

65. Microbembex monodonta (Say). Process on second sternite, male.

66. Microbembex Mrsuta Parker. Process on second sternite, male.

67. Microbembex nasuta Parker. Anterior metatarsus, female.

68. Microbembex nasuta Parker. Sixth tergite, female.

69. Trichostictia imlpina (Handlirsch). Genitalia, male.

70. Trichostictia guttata (Taschenberg). Genitalia, male.

71. Trichostictia vulphva (Handlirsch). Seventh tergite, male.

72. Stictia trifasciata Parker. Genitalia, male.

73. Rubrica survnamensis (Degeer). Genitalia, male.

74. Stictia mexicana (Handlirsch). Flagellum, female.
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Plate 7

Fig. 75. Editha magnifica (Perty). Genitaliu, male.

76. Therapon chilensis (Eschscholz). Seventh tergite, male.

77. Therapon chilensis (Eschscholz). Genitalia, male.

78. Therapon chilensis (Eschscholz). Basal segments of middle leg

79. Therapon chilensis (Eschscholz). Flagellum, male.

80. Bemhix agrestis Parker. Sixth tergite, female.

Seventh tergite, male.

Genitalia, male.

Flagellum, male.

Genitalia, male.

Genitalia, male.

Seventh tergite, male.

Genitalia, male.

Seventh tergite, male.

male.

81. Bembix agrestis Parker.

82. Bembix agrestis Parker.

83. Bembix aldabra Parker.

84. Bembix aldabra Parker.

85. Bembix albata Parker.

86. Bembix albata Parker.

87. Bembix alacris Parker.

88. Bembix alacris Parker.
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Plate 8

Fig. 89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

BetnMx
Bemhix
Bemhix
BcniHx
Bemhix
Bemhix
Bcmbix
Bemhix
Bemhix
Bemhix
Bemhix
Bemhix
Bemhix
Bemhix
Bemhix
Bemhix
Betnhix

Bemhix

alaerls Parker.

haluioe Parker.

festiva Parker.

festiva Parker.

festiva Parker.

flavolatera Parker.

flavolatera Parker.

Flagellum, male.

Genitalia, male.

Genitalia, male.

Seventh tergite, male.

Flagellum (apical segments), male.

Genitalia, male.

Seventh tergite, male.

hellatrix Parker. Clyi)eus and frons, female.

foreipata Handlirsch. Middle femur, male.

forcipata Handlirsch. Genitalia, male.

foreipata Handlirsch. Flagellum (apical part), male.

frioensis Parker. Genitalia, male.

frioensis Parker. Seventh tergite, male.

fumida Parker. Genitalia, male.

fiimiila Parker. Seventh tergite, male.

fucosa Parkex'. Flagellum, male.

fucosa Parker. Genitalia, male.

fucosa Parker. Seventh tergite, male.
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Plate 9

Fig. 107. BetnMx g&nerosa Parker. Sixth tergite, dorsal view, female.

108. Bemhix generosa Parker. Sixth tergite, lateral view, female.

109. Beinbix gracilens Parker. Sixth tergite, female.

110. Bemhix hamata C. L. Fox. Seventh tergite, male.

111. Bemhix hamata C. L. Fox. Flagellum, male.

112. Bemhix hamata 0. L. Fox. Genitalia, male.

113. Bemhix krelchhaume^-i Handlirsch. Seventh tergite, male.

114. Bemhix hreichhaumeri Handlirsch. Genitalia, male.

115. Bemhix laeta Parker. Sixth tergite, female.

116. Bemhix levis Parker. Genitalia, male.

117. Bemhix levis Parker. Flagellum, male.

118. Bemhix levis Parker. Seventh tergite, male.

119. Bemhix liheriensis Parker. Sixth tergite, female.

120. Bemhix liheriensis Parker. Genitalia, male.

121. Bemhix liheriensis Parker. Seventh tergite, male.

122. Bem.hix liheriensis Parker. Flagellum, male.
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I'LATE 10

Fig. 123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

Bcmbix
Benibix

Bembix
Bembix
Benihix

Bembix
Bembix
Bembix
Bembix
Bembix
Bembix
Bonbix
Bembix
Betnbix

Bembix

loupata Parker.

loupata Parker.

lotipata Parker.

loupata Parker.

Genitalia, male.

Seventh tergite, male.

Flagellum, male.

Middle femur, male.

magdalena C. L. Fox. Seventh tergite, male.

magdalerva 0. L. Fox. Genitalia, male.

merceti Parker. Flagellum, male.

Anterior tibia and metatarsus, male.

Middle tibia, male.

Genitalia, male.

Seventh tergite, male.

Sixth tergite, dor.so-lateral view, female.

Labrum, lateral view, female.

Genitalia, male.

Seventh tergite, dorso-lateral view, male.
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merceti Parker.

merceti Parker.

merceti Parker.

merceti Parker.

mima Handlirsch.

mima Handlirsch.

mima Handlirsch.

mima Handlirsch.



Plate 11

Fio. 138. Bembix miscrabilis Parker. Genitalia, male.

139. Bembix miscrabilis Parker. Seventh tergite, male.

140. Bem-bix miscrabilis Parker. Flagellum, male.

141. Bembix nigrocorimta Parker. Seventh sternite, ventral view, male
142. Bembix nigrocornuta Parker. Genitalia, male.

143. Bembix nigrocornuta Parker. Seventh tergite, male.

144. Bembix nigrocornuta Parker. Flagellum, male.

145. Bembix niponica Smith. Spine of eighth sternite, male.

146. Bembix ochracea Handlirsch. Flagellum, male.

147. Bembix ochracea Handlirsch, Genitalia, male.

148. Bembix ochracea Handlirsch. Seventh tergite, male.

149. Bembix opinabilis Parker. (Genitalia, male.

150. Bembix opinabilis Parker. Sixth tergite, female.

151. Bembix opinabilis Parker. Seventh tergite, male.

152. Bembix opinabilis Parker. Flagellum, male.

153. Bembix orient alls Handlirsch. Seventh tergite, male.

154. Bembix orientalis Handlirsch. Flagellum, male.

155. Bembiw orientalis Handlirsch. Genitalia, male.

156. Bembix persimilis Turner. Spine eighth sternite, male.

157. Bembix persimilis Turner. Anterior metatarsus, male.
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Plate 12

Fig. 158. Bemhix persitnilis Turner. Genitalia, male.

159. Bemlyix picticollis Morawitz. Flagellum, male.

160. Bemhix picti<;ollis Morawitz. Genitalia, male.

161. Bemhix inoticolUs Morawitz. Seventh tergite, male.

162. Bemhix quinquespinosa Parker. Flagellum, maU'.

163. Bemhix quinquespinosa Parker. Genitalia, male.

164. Betnbix quinquexpinosa Parker. Seventh tergite, male.

165. BcmJyix recurva Parker. Seventh tergite, lateral view, male.

166. Bemhi.t recurva Parker. Seventh tergite, dorsal view, male.

167. Bemhijp recurva Parker. Flagellum, male.

168. Bcmhix recurva Parker. Genitalia, male.

169. Bemhix refuscata Parker. Genital stipes, lateral view, male.

170. Bemhix refuscata Parkei*. Genitalia, male.

171. Bemhix refuscata Parker. Middle metatarsu.s, male.

172. Bcmhix rcgia Parker. Labrum, lateral view, female.

178. Bcmhix regia Parker. Labrum, front view, female.

22764—29 13 193

I



Plate 13

Fig. 174. Bemhix
175. BemUx
176. Betnhix

177. Betnhix

178. Bcmhix
179. Bembix
180. Bemhix
181. Bembix
182. Bembix
183. Bembix
184. Bembix
185. Bembix
ISG. Bembix
187. Bembix
188. Bembix
189. Bembix
190. Bembix
191. Bembix
192. Bembix

194

refl'ia Parker. Middle tarsus, male,

rcfifia Parker. Genitalia, male,

rcf/iffl Parker. Middle femur, male.

reg^/a Parker. Anterior metatarsus, male,

re^ia Parker. Spiue of eighth sternite, lateral view, male.

regnata Parker. Middle femur, male.

regnata Parker. Middle tibia, male.

regnata Parker. Flagellum, male.

regnata Parker. Genitalia, male.

regnata Parker. Seventh tergite, male.

residua Parker. Flagellum, male.

residua Parker. Geutalia, male.

residua Parker. Seventh tergite, male.

rostrata Linnaeus. Flagellum, male.

rostrata Linnaeus. Genitalia, male.

rostrata Linnaeus. Seventh tergite, male.

seoulata Parker. Gentalia, male.

seculata Parker. Seventh tergite, male.

sectiJata Parker. Flagellum, male.
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Plate 14

Fig. 193. Bembix spatulata Parker. Middle tibia, dorsal view, made.

IJM. Bembix spatulata Parker. Genitalia, male.

195. Bembix spatulata Parker. Seventh sternite, ventral view, male.

196. Bembix stevensoni Parker, Middle tibia and metatarsus, male.

197. Bembix stevensoni Parker. Genitalia, male.

198. Bembix stevensoni Parker. Flagellum, male.

199. Bembix stevensoni Parker. Seventh tergite, male.

200. Bembix stevensoni Parker. Sixth tergite, female.

201. Bembix tenebrosa Parker. Genitalia, male.

202. Bembix tenebrosa Parker. Flagellum, male.

203. Bembix tenebrosa Parker. Left middle tibia, dorsal view, male.

204. Bembix tenuifasoiata Parker. Seventh tergite, male.

205. Bembix tenuifasciata Parker. Genitalia, male.

206. Bembix tenuifasoiata Parker. Flagellum, male.

207. Bembix trepanda Dahlbom. Flagellum, male.

208. Bembix trepanda Dahlbom. Seventh tergite, male.

209. Bembix trepanda Dahlbom. Genitalia, male.
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Plate 15

Fig. 210. BemUx
211. Bemhix
212. Bembix
213. Bembix
214. Bembix
215. Bembix
216. Bembix
217. Bembix
218. Bembix
219. Bembix
220. Bembix
221. Blcyrtes

222. Bembix
223. Rnbrica

19G

torosu Parkej'. Geuitalia, male.

torosa Parker. Spine of eighth sternite, ventral view, male.

tarosa Parker. Flagelhim, male.

torosa Parker. Seventh tergite, male.

iorosa Parker. Middle femur, male.

rvgosa Parker. Labrum, female.

ruffosa Pra'ker. Sixth rergite. female.

arcvata Parker. Genital .stipes, male.

V-seripia Fox. Geiiiral stipes, male.

palmaia Smith. Anterior metatarsus, female.

arcuata Parker. Front wing.

anuulata Parker. Genital stipes, male.

eom-antis Parker. Genital stipes, male.

(/rarida (Ilandlirsi h i. Sixth tergite, female.
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SOME NEW GENERA AND SPECIES OF NEMATODE
WORMS, FILARIOIDEA, FROM ANIMALS DYING IN THE
CALCUTTA ZOOLOGICAL GARDEN

By Asa C. Chandler
0/ the Rice Institute, Houston, Tex.

In the course of post-mortem examinations of animals which died

in the Zoological Garden, Calcutta, India, a number of filarioid

worms were collected. Some of these have already been described

(Chandler, 1924). It is significant that every one of seven species

studied has proved to-be a new species, the worms belonging to at

least five new genera.

Following the course adopted by most of the recent workers on

this group, such as, Seurat, Skrjabin, Travassos, and Yorke and
Maplestone, of splitting up the filariae into more numerous genera to

conform with the accepted practice in other better known groups of

parasitic nematodes, it appears advisable to erect a number of new
genera for the species here described. Although a considerable

number of the recently proposed genera of filariae contain only a

single species, it is very probable that other species will be found in

many of them, for the filariid parasites have been far less thoroughly

collected and studied than some of the groups which are parasitic in

the alimentary canal.

Among the forms here described is one, Thylaconema sigmura, new
genus, new species, which seems to have closer affinities with the

Thelaziidae than with any other family of the suborder Spirurata.

The worm is, however, a parasite of the abdominal cavity and pro-

duces living embryos, which presumably escape from the body of the

host in the orthodox manner of the filariae, that is, by being sucked

up with the blood by blood-sucking arthropods. The other members
of the Thelaziidae are parasitic in the orbital or nasal sacs of mam-
mals or birds, in the air sacs of birds, or in the intestines of fishes;

with the exception of some of the parasites of aquatic hosts, they

produce living embryos which presumably are transmitted by blood-

sucking arthropods. In this family there are, furthermore, no distinct

No. 2777.—Proceedings U. S. National Museum, Vol. 75, Art. 6
27133—29
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lips, although there is a small chitinized buccal cavity surrounded by-

two, four, or six poorly defined lobes. There are other genera, as

Breinlia, Litomosa, and Hamulojilaria, the affinities of which with the

Filarioidea seem not to have been questioned, which possess this char-

acteristic. The type genus of the family, Thelazia, furthermore, has

the vulva in the esophageal region and has a filarioid type of tail

without the ornamentation or alae which are so characteristic of the

majority of the spiruroids. This character is not shared by Thyla-

conema, providing the male found with the type female is actually

the same species, but the habitat and probable life history of the

worm is more characteristically filarioid than is the case with Thelazia.

It seems to the writer that although the Thelaziidae are in many
respects intermediate between the Filarioidea and the Spiruroidea,

they can more conveniently be included with the former, as proposed

by Travassos (1918), than with the latter.

The separation of a subfamily Aproctinae from the Filariinae,

proposed by Yorke and Maplestone (1926) on the basis of the

approximate equality or inequality of the spicules, does not seem to

the writer to 'be acceptable, since there are no other differential

characters to separate these groups.

PROTOFILARIA, new genus

Generic diagnosis.—Filariidae; Filariinae: Body slender and cylin-

drical, attenuated at the extremities. Head bluntly rounded, the

mouth without either lips or evident papillae, the minute oral tube

entering the esophagus a few micra from the anterior end. Cuticle

smooth, without striations or ornamentations of any kind. Esophagus

simple and cylindrical. Tail of female truncated, with a dorsoventral

cleft dividing it into two short lobes, and with the anus in the cleft

at the posterior extremity. Vulva near posterior end of esophagus.

Opisthodelphic and viviparous. Males with posterior end curled,

with short conical tail without either alae or papillae. Spicules

dissimilar and unequal, one spoon shaped, the other bluntly pointed.

Parasites of thoracic cavity of mammals.
Type species.—Protqfilaria furcata, new species.

PROTOFILARIA FURCATA, new species

Figs. 1 and 2

Specific diagnosis.—Protofilaria: Moderately slender worm; cylin-

drical, tapering for the anterior 1.5 to 2 mm. at the head end and

narrowing at the posterior end in a similar manner to a bluntly

rounded and slightly indented end in the female and to a short conical

tail in the male. Cuticle smooth, without striations or modifications

of any kind. Head bluntly rounded, without lips or evident papillae
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Mouth opening very minute, leading by a minute tube abut lO/x in

length to the esophagus. Esophagus simple, cylindrical, about 800m to

1 mm. long. Nerve ring about 240m to 260m from anterior end.

Male about 13 to 15 mm. long with a maximum diameter of 150m
to 175m. Head about 73m to 75m in diameter. Esophagus 790m to 850m
long, the nerve ring 240m to 260m from its anterior end. Tail conical,

85m to 90m in length, about 75m wide at the level of the cloaca and
tapering to a rounded tip about 10m wide. Spicules dissimilar and
unequal in length, the short right one curved, troughlike, about
70;i long, ending in a blunt point somewhat resembling the point of a

stub pen; left one trough shaped, with the sides rolled together

proximally, but distally expanded into a curved, spoon-shaped

structure; total length about 115m with a width of about 12m to 13m.

The body substance inside the cuticle at the posterior end of the

tail ends in a number of inconspicuous digitations, but there are no
papillae.

Female 29 to 30 mm. long with a maximum diameter of about 325

to 330m. Head about 95m in diameter. Esophagus about 980m long,

the nerve ring about 260m from its anterior end. Posterior end of

body tapers down in about the last 1.5 mm. of its length to a diameter

at its posterior end of about 145m. The tip of the body is abruptly

truncated with a terminal indentation giving the appearance of a

cleft chin, the cleft running around the end of the body from the

dorsal to the ventral side. The anus is situated in the cleft at the

posterior extremity of the body. The vulva is situated about 1 .4 mm.
from the anterior end. The uteri and ovaries extend posteriorly and
terminate a few hundred micra from the posterior extremity. Uteri

filled with hatched embryos.

Host.—Ruffed lemur {Lemur ruber).

Location.—Thoracic cavity.

Locality.—Calcutta Zoological Garden, Calcutta, India.

This lemur is an inhabitant of Madagascar, and presumably
acquired the filariae in its native home.
Type specimens. -United States National Museum Helminthologi-

cal Collections No. 8004; No. 8005.

APROCTOIDES, new genus

Generic diagnosis.—Filariidae; Filariinae: Body rather coarse, cylin-

drical, with rounded ends. Cuticle smooth, unstriated. Mouth
provided with three very flat inconspicuous lips. Esophagus shorty

divided into a very short anterior portion and a longer posterior

portion. Posterior end of male rolled in a close spiral, the tail short

and rounded, without alae or papillae." Cloaca situated on a conspic-

uous prominence. Posterior part of intestine slender but not
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atrophied. Spicules very small, similar in form but unequal in size,

the left one more than twice as long as the right. Female unknown.
Habitat, orbital cavity of birds.

Type species.—Aproctoides lissum, new species.

This genus is unquestionably closely related to Aprocta but differs

from all the species included in that genus in two characteristics;

first, in the division of the esophagus into two distinct portions and,

second, in the very marked difference in the length of the spicules.

The latter by itself does not appear to the writer to be a character

of generic value, although Yorke and Maplestone separate the Aproc-

tlnae from the Filariinae on the basis of similarity and approximate

equality of the spicules in the former group and dissimilarity and
mequality in size in the latter. There would appear to be as much
justification for splitting up the Filariinae of Yorke and Maplestone

into a number of subfamilies, since they differ so greatly in the form

of their spicules, as for separating off one group in which the spicules

chance to be approximately equal and not widely different in struc-

ture, especially in view of the fact that these two characteristics tend

to go together. The character of the esophagus, however, especially

when accompanied by another minor difference, seems to the writer

sufficient reason for the erection of a new genus. Furthermore, in

the male at least, the posterior part of the intestine is not degenerate

or atrophied, but according to Railliet and Henry (1910) and also

Skrjabin (1917a and 19176) the absence of an anus and the atrophy

of the posterior part of the digestive tract appears not to be a char-

acteristic of the genus Aprocta as was at first thought to be the case

by von Linstow (1883). In some species at least the posterior end

of the digestive tract is very much attenuated.

APROCTOIDES LISSUM, new species

Figs. 5 and 6

Specific diagnosis.—Aproctoides :

Male 12 mm. long with a maximum diameter of about SSO/i; both

ends bluntly rounded, the diameter at the posterior end of the

esophagus being about 300a/, and just anterior to the cloaca about

215/u. Cuticle smooth, without either transverse or longitudinal

striations. Mouth provided with three very inconspicuous flattened

lips. Anterior portion of the esophagus about 155^ long, with

rather ill-defined and not quite cylindrical sides; posterior part about

575iu long, cylindrical, with sharply defined walls, somewhat broader

than the anterior part, with a uniform diameter of about 105/i.

Genital tube much folded and twisted, but not spirally wound
around the intestine. Tail bluntly rounded, the cloaca situated on

a conspicuous prominence about 145m from the posterior end.

Spicules similar in form, much broader proximally than distally, and
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with the sides rolled to form troughs; right spicule about 130/x long,

the left one about 300^ long and curved more or less to follow the

ventral contour of the body.

Female.—Unknown.
Host.—Dhyal bird or magpie robin {CopsycJius saulatus).

Location.—Orbital cavity.

Locality.—Calcutta Zoological Garden, Calcutta, India.

TyjJe specimen.—United States National Museum Helminthologi-

cal Collection No. 8006.

DIROFILARIA (?) DIGITATA, new species

Figs. 3 and 4

Specific diagnosis.—?Dirqfilaria

:

Male.—Unknown.
Female a long slender worm, attenuated at each end to a very

slender head and tail, [jength 170 to 210 mm. with a maximum
diameter of about 380m. Cuticle smooth, unstriated, and without

other ornamentation. Head very slender, with a diameter of about

55/i to GOju. Mouth opening extremely minute, without lips or evident

papillae, and no vestibule present. Esophagus very fine and slender,

only about 11/x to 12m in diameter, and not easily observable except

where it is bent and runs at an angle to the long axis of the body.

The junction with the intestine is not sharply demarcated, the intes-

tine tapering conelike to the junction with the esophagus. The
esophagus is about 1.1 to 1.3 mm. in length; nerve ring about 160^

from the anterior end. The anus is a very minute opening, situated

about 330m from the tip of the tail. The intestine in the last half

millimeter of its length tapers down to a narrow tube of uneven

diameter. The vulva is a longitudinal slitlike opening, bounded by
slightly salient lips, situated just anterior to the junction of esophagus

and intestine. The lumen of the anterior part of the vagina is

narrow, and the wall is very thick and muscular (fig. 3), but a few

hundred micra from the vulva the lumen widens and the wall narrows.

The uterus bifurcates about 4 to 5 mm. from the anterior end of the

body and the ovaries terminate a short distance anterior to the anus

in the posterior part of the body. The tail of the female (fig. 4) is

long, slender, and cylindrical, 40m in diameter, and bluntly rounded at

its termination, where it bears two pairs of digitiform papillae as

shown in figure 4.

Host.—Hoolock ape {Hylohates hoolocTc).

Location.—Abdominal cavity.

Locality.—Calcutta Zoological Garden, Calcutta, India.

Type specimens.—United States National Museum Helminthologi-

cal Collection No. 8007; paratypes No. 8008.
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Three females of this worm were found. In the absence of any

male specimens its generic affinities can not be determined with cer-

tainty, but so far as the female characters indicate, it appears to be

closely related to Dirojilaria, in which genus it is provisionally

placed. It differs from D. corynodes (Linstow, 1899), a species found

in West African monkeys, in the much greater diameter relative to

the length, in the presence of four instead of two digitiform processes

at the end of the female tail, and in the position of the anus.

HASTOSPICULUM SPINIGERUM, new species

Figs. 7 to 11

Specific diagnosis.—Hastospiculum: A very long, stout, cylindrical

w^orm, bluntly rounded at each end, but slightly greater in diameter

near the anterior than near the posterior end. Cuticle in both sexes

with moderately fine striations, becoming finer at the extreme anterior

end. In the female certain of the striations become greatly thick-

ened, forming prominent ridges which partially encircle the body.

Each ridge is produced into one or more spinelike processes, which

gives the cuticle a very rough texture. (Fig. 11.) In the male certain

of the fine striations are also enlarged at intervals, but they are not

produced into spines as in the females. The anterior end has a small

craterlike depression, in the center of which is the mouth. On each

side of the mouth is a small, truncated, pillarlike chitinous process,

with three minute papillae at the base of each, not clearly visible

except in end view. (Fig. 10.) The chitinous epaulettelike structures

and circumoral papillae described for the other species of the genus

are very rudimentary if present at all, and do not correspond either

with the figures given by Skrjabin (1923) for H. varani or by Yorke and

Maplestone (1926) for H. gouldi. The depression in the center of

which the mouth is situated is about 350ai to 400m in diameter in the

female, bounded only by irregular and discontinuous chitinous folds

or ridges. Immediately around the mouth is a more or less rectan-

gular area of slightly thicker chitin, at either side of which is situated

one of the chitinous pillars with three minute papillae at its base.

Indications of another demarcated chitinized area widening the oral

region dorsoventrally can also be seen. The esophagus consists of

two parts as in other members of the genus, the anterior part being

short and of moderate diameter, the posterior part long and very

wide.

Male.—The single male specimen available lacks the head end.

The portion available is about 75 mm. long, with a diameter of about

560/x. The posterior extremity tapers for about the last 4 or 5 mm.
of its length and has a bluntly rounded end provided with a bursa-

like structure formed by short caudal alae which meet posterior to
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the end of the tail. (Fis. 8.) The bursahke structure (fig. 9) is about

230m long and 220m wide. The cloaca is situated slightly to the right

of the posterior end of the body. The pedunculated preanal papillae

are asymmetrical. On the right side there are three consecutively

larger papillae situated near the junction of the right ala with the

body; posterior to these there are two lartre papillae more ventrally

situated, then a very short ventrally placed papilla, and finally, in the

right ala just anterior to the cloaca, is another long papilla. At
the posterior extremity, to the left of the cloaca, is a group of three

sessile papillae, one larger than the other two. In the left ala only

three papillae could be observed, two situated near the junction of the

anterior end of the ala with the body, and one near the middle of the

ala. The spicules are very unequal; the right one is about 2.75 mm.
long with a nearly uniform diameter of about 42m. Its tip is flattened

and very slightly expanded, ending in a sharp, curved point. The
small left spicule is curved, its sides rolled over to form a partially

closed tube; it measures about 420m in length with a diameter, before

its slight expansion at the proximal end, about the same as that of

the longer spicule.

Female.—The females are \ei'y large and measure 220 mm. or

more in length, with a diameter of about 2 mm. The anterior part

of the esophagus is about 550m to 570m in length with a diameter of

about 220m. The posterior part is about 520m in diameter; its

length could not be determined on account of the thickness of the

worms. The vulva opens by a transverse slitlike aperture about

850m from the anterior end. The tail is bluntly rounded, but slightly

smaller in diameter than the head. The anus is at the posterior

extremity. The eggs measure from 50m to 52m by 33m to 34m; they

have a thick shell, further thickened into a collar near each end, the

ends being covered by thin opercula; they contain developed embryos
while still in the uteri.

Host.— Varanus flavescens.

Location.—Under lining of peritoneum.

Locality.—Calcutta Zoological Garden, Calcutta, India.

Type specimens.—United States Natural Museum Helminthological

Collection No. 8009; paratypes No. 8010.

This worm was found in three of six specimens of the above host.

The worms were lying just under the serous membrane lining the

peritoneal cavity, their bodies being thrown into rather regular waves.

The method of escape of the eggs from the body was not determined*

and nothing is known of the Ufe cycle.

Although the complicated epaulettelike structures and oral pa-

pillae described by Skrjabin in his species, H. varani, which is the type

species of the genus, are not developed in this species, there can be
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no question of the close relationship of the two worms. Hastospiculum

gouldi Yorke and Maplestone 1926, is a small worm with a number
of oral papillae, small spicules, and a different arrangement of the

caudal papillae of the male. Filaria hijnnnata Linstow 1899 is also

clearly a member of this genus, and should therefore be known as

Hastospiculum bipinnatum; H. gouldi may possibly be identical with

this species.

THYLACONEMA, new genus

Generic diagnosis.—Theiaziidhe : Body comparatively coarse, taper-

ing at each end. Cuticle coarsely annulated, the annulations pro-

vided with numerous backward projecting spines, most marked on

the anterior half of the body. Mouth provided with a distinct and

nearly square buccal cavity, the anterior borders of which close

together slightly and have four very slightly salient lobes. Esopha-

gus short and straight, not divided into two parts, and its demarcation

from the intestine indistinct; the esophagus and intestine together

form a straight narrow tube of uniform diameter for the whole length.

Vulva in the esophageal region, the vagina an elongate saclike struc-

ture; opisthodelphic. Tail of female a short, narrow, fingerlike

structure. Male uncertain; specimen found with type female lacks

anterior end and can not be positively identified as the mate of the

female worm. The generic characters of this specimen are as follows:

Tail with broad and relatively short alae with a few large peduncu-

lated preanal papillae and a few large and several small postanal

ones. Spicules unequal, both long and slender; gubernaculum

present. Parasites of the peritoneal cavity of birds.

Type species.—-Thylaconema sigmura, new species.

THYLACONEMA SIGMURA, new species

Figs. 12 to 15

Specific diagnosis.—Thylaconema:

Male found associated with the type female lacks anterior end, and

so can not be definitely diagnosed as the same species or even genus,

although it probably is the same species. Maximum diameter 270/i;

tail (fig. 15) with broad and relatively short alae, forming a bursa-

like structure 400ai long and about 300m wide, marked with fine stri-

ations; two pairs of large pedunculated preanal papillae, one pair at

the level of the anus, two pairs of postanal ones, and three or possibly

four pairs of small ones near the tip of the tail. Anus 175m from tip

of tail. Spicules long and slender, the right one 1.35 mm. long, the

left one 590m long; gubernaculum present, consisting of two conver-

gent chitinized bars connected by a delicate membrane.
Female about 15 mm. long with a maximum diameter of about

400m. Diameter of head about 65m, the diameter very gradually

increasing posteriorly and more rapidly decreasing again near the
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posterior end, terminatino: in a narrow fingerlike tail with bluntly

rounded end. Cuticle with coarse annulations set about 12^ apart

in the esophageal region and gradually becoming more widely spaced

to intervals of 25/x to 30m in the posterior part of the body; annulations

provided with numerous small recurved spines. Mouth cavity

(fig. 14) rectangular, about 25/x broad and 15/x deep with a further

interval, w^ith a narrow lumen, between the floor of the capsule and
the anterior end of the esophagus. Anterior border of esophagus

projecting slightly toward median line, giving the appearance of a

pair of hawklike- jaws in optical section. Head bounded by an

inconspicuous ridge. Esophagus a straight narrow tube about 875m
long with a diameter of about 55m; nerve ring about 450m from the

anterior end. The intestine has the same diameter as the esophagus,

the demarcation between the two being very indistinct; it continues

back to the anus as a straight narrow tube; the anus is about 155m
from the posterior end. The posterior end of the body (fig. 13),

gradually narrowing, curves S-like, ending in a ventrally curved,

fingerlike tail with nearly parallel sides, about 55m in diameter. At
the anus it widens out to a diameter of about 85m- Vulva 390m from

the anterior end, situated on a distinct prominence. Vagina an

elongated saclike structure, about 1.4 mm. in length, gradually

widening out to a diameter of about 155m near its bluntly rounded

end. The uteri open into the vagina by a narrow tube about 35m in

diameter; the two uteri split apart almost immediately and continue

almost straight to the posterior part of the body where they abruptly

narrow, ending in two slightly coiled ovaries.

Host.—Argus pheasant {Argusianus argus).

Location.—Peritoneal cavity.

Locality.—Calcutta Zoological Garden, Calcutta, India.

Type specimens.—United States National Museum Helmintholog-

ical Collection No. 8011.

EXPLANATION OF PLATES

Plate 1

Fig. 1. Protofilaria furcata. Posterior end of male.

2. Protofilaria furcata. Posterior end of female, showing posterior extremi-

ties of ovaries. Anus in cleft at end, intestine not shown.

3. Dirofilaria digitata. Vulval region, showing vagina and union of esoph-

agus and intestine.

4. Dirofilaria digitata. Tail of female, showing anus and posterior digi-

tations.

5. Aproctoides lissum. Tail of male, showing spicules, intestine and sperm

duct.

6. Aproctoides lissum. Head of male, showing esophagus and anterior end

of testis.
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Plate 2

Hastospiculum spinigerum

Fig. 7. Anterior end of female, showing niouth, anterior end of esophagus, and

vulva.

8. Posterior end of male, showing bursa-like structure and spicules.

9. Bursa-like structure, enlarged.

10. End view of mouth region, showing mouth opening, two pillar-like

structures with three papillae at the base of each, and crater-like oral

region.

10a. Egg.

11. Portion of cuticle on anterior part of bodj' of female.

Plate 3

Thylaconema sigmura

Fig. 12. Anterior end of female, showing head, esophagus, and vagina.

13. Posterior end of female, showing anus, tail and posterior loops of ovaries.

14. Head, much enlarged, showing buccal cavity and slender connection

with esophagus.

15. Posterior end of male found with the type female, showing alae and

spicules.
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A REVISION OF THE AMERICAN TWO-WINGED FLIES
OF THE PSYCHODID SUBFAMILY BRUCHOMYINAE

By Charles P. Alexander

Of the Massachusetts Aijrirultural (^allege, Amherst

The recent discovery of two undescribed species of the subfamily

Briichomyinae, the most generaUzed of the four subfamiHes of Psy-

chodidae, makes it advisable to review our knowledge of this group

of flies. Tillyard (1926), in writing of the genus Nemopaljms, one of

the included genera, remarks as follows: "This genus, placed by
some authors in Tanyderidae, unites that family with the Psychodi-

dae, and is probably one of the oldest existing types of Diptera."

I wish to express my deepest thanlcs to the collector, Mr. Raymond
C. Shannon, for the opportunity of studying and describing the two
new Peruvian species of Bruchomyia.

Subfamily Bruchomyinae

1904. Phlebotominae Eaton, Ent. Mo. Mag., ser. 2, vol. 15, p. 55 (part).

1920. Bruchomyiinae Alexander, Ann. Ent. Soc. America, vol. 13, p. 402.

1921. Nemopalpinae Edwards, Ann. Mag. Nat. Hist., ser. 9, vol. 7, p. 439.

1922. Phlebotominae Tonnoir, Ann. Soc. Ent. Belgique, vol. 62>,p. 127 (part).

1926. Bruchomyiinae Crampton, Ent. News, vol. 37, pp. 33-39, 65-70.

1927. Bruchomyiinae Alexander, Genera Insectorum, fasc. 189, p. 3.

1927. Phlebotominae Shannon and del Ponte, Rev. Inst. Bact., Buenos Aires,

vol. 4, p. 733 (part).

1928. Bruchomyinae Edwards, Journ. Fed. Malay St. Mus., vol. 14, p. 65.

1928. Bruchomyinae Alexander, Proc. Linn. Soc. New South Wales, vol. 53,

p. 292.

The use of the name Bruchomyinae, based on the second proposed

genus, Bruchoinyia, in preference to Nemopalpinae, erected for the

oldest genus, Nemopaljjus, is on the principle of selection of the first

proposed group of higher rank than the genus.

The Bruchomyinae, including only the two genera Nemopalpu»
Macquart and Brucliomyia Alexander, appear to represent the most
generalized of the recent Diptera. The subfamily is well diflFeren-

tiated from the Phlebotominae, with which it has sometimes been

placed, by the retention of the primitive arrangement of the branches

of Rs, this being dichotomously twice forked. In the Phlebotominae

No. 2778.—PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. 75, ART. 7

27134—29 1
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the anterior branch of the posterior fork of Rs, R4, has been captured

by the stem of the anterior fork, R2+3, to form a short to longer fusion,

i?2+3+4- Because the first branch of the sector, R2, has not fused

backward with Ri, the venation of the Phlebotominae appears

pectinate.

The Bruchomyinae may be separated from the remaining Psy-

chodidae by the following key:

1. Radial sector, Rs, with four branches 2.

Radial sector, 72s, with three branches TRICHOMYINAE.
2. Distal section of vein Cui elongate, extending generally parallel to vein M4,

cell Mi at wing margin being approximately equal in width to cell M3;

cell C« sometimes very wide at margin, exceeding cell Mi] Sc reduced, <Sci

and usually Sc2 atrophied PSYCHODINAE.
Distal section of vein Cui short to very reduced, bent toward the axilla, longer

and more nearly straight in Bruchomyia; cell Mi at wing margin as wide

as or wider than cell Cu, usually very wide; Sc long, Sc2 and usually Sci

preserved __ 3.

3. Rs pectinately 4-branched, R4 being captured by the upper fork of the sector;

mouth parts of female elongate, formed for blood sucking.

PHLEBOTOMINAE.
Rs dichotomously 4-branched, 722+3 and 724+5 being present; mouth parts nor-

mal, not formed for blood sucking BRUCHOMYINAE.

The Trichomyinae (Tonnoir, 1922) will presumably include Sycorax

Haliday. The validity of this group as a separate subfamily is con-

firmed by the recent discovery of the larva of Sycorax^ erroneously

considered by its discoverer as being a new genus of Dixidae. Edwards ^

has indicated the probability that Sycorax should represent a sub-

family of Psychodidae.

The two genera of Bruchomyinae may be separated as follows:

1. Antennae with 27-30 segments, including the reduced apical button; distal

section of vein Cui long, approximately as long as the basal section.

Bruchomyia Alexander.

Antennae with 17 segments, including the reduced apical button; distal

section of vein Cui short, curved strongly to the anal margin.

Nemopalpus Macquart.

Genus BRUCHOMYIA Alexander

1920. Bruchomyia Alexander, Ann. Ent. Soc. America, vol. 13, p. 403.

1927. Bruchomyia Alexander, Genera Insectorum, fasc. 189, p. 4.

The genotype and hitherto onl}^ known species of Bruchomyia is

B. argentina Alexander (1920), known only from various parts of

Argentina. The species recently described as Bruchomyia pallipes

Shannon and del Ponte (1927) is herewith transferred to the genus

Nemopalpus. Two additional species of Bruchomyia, recently dis-

covered in Peru by Raymond C Shannon and kindly loaned to me
for study, are described in the present report.

iQ. W. MuUer, Zeitschr. Morph. Oekol. Tiore, vol. 7, pp. 535-642, 1927.

'Entomologist, vol. 61, pp. 207-208, 1928.
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The generic definition of Bruchomyia must be slightly modified as

a result of the discovery of these two novelties. The antennae in

number of segments range from 27 to 30, the terminal segment being

very small and buttonlike. Tonnoir (1922, p. 127, footnote) sug-

gested that the increased number of flagellar segments in Bruchomyia

might have been brought about by the bipartition of the 14-seg-

mented flagellum in Nemopal'pus. An examination of the three

known species oi Bruchomyia shows the impossibility of such an expla-

nation, since the segments decrease gradually in size outwardly and
there is no suggestion of a pairing of the segments, as would be the

case if a primitive segment had been evenly subdivided. The chief

venational peculiarity of Bruchomyia is the long sinuous distal section

of Cu,.

The only ecological notes available concerning this genus are those

made by Doctor Bruch concerning the genotype, argentina (Alex-

ander, 1927). "The flies always occur in damp places, being found

on damp earth and in crevices of rocks. Pieces of wood, roots, moss^

and other substances were examined critically, but the early stages

could not be discovered. No plant mines were found and the larvae

could not be located in the mud and wet earth along the margins of

streams. In a position of rest, the adult flies sit rather high-legged,

the wings held obliquely divergent. In copula, the male rests

on the female, their bodies not being held in opposition. The flies

are rather wary and take flight readily when disturbed. However i

this flight is of brief duration and one can readily watch such a dis-

turbed fly in flight and see it alight again."

—

Bruch.

KEY TO THE SPECIES OF BRUCHOMYIA ALEXANDER

1. General coloration of head and mesonotum dark gray; vestiture of head and
thorax whitish; antennae (female) 29-P8gmented, the basal segment of

fiageUum subequal to the second. (Peru.) peruviana, new species.

General coloration of head and mesonotum brown or yellowish, the vestiture

pale brown to dark brown; antennae not 29-segmented, the first flagellar

segment approximately one-half longer than the second 2.

2. General coloration pale yellow, the vestiture pale brown; antennae of male
2S-segmented, of female 27-segmented, nearly as long as the body; no
patch of dark setae on wing-disk at the bend of Rs, the latter not incras-

sated at this point. (Peru.) shannoni, new species.

General coloration brown, with brown setae; antennae of male 30-segmented,

shorter than the body; a patch of dark setae on wing-disk at the bend of

Ri, the latter strongly incrassated at this point. (Argentina.)

argentina Alexander.
BRUCHOMYIA ARGENTINA Alexander

1920. Bruchomyia argentina Alexander, Ann. Ent. Soc. America, vol. 13, p. 405.

General appearance much like a Molophilus; antennae elongate,

30-segmented; a dark patch of setae at r-m.

The fly was described from La Granja, Alta Garcia, Province of

C6rdoba, Argentina, April 1-8, 1920 (Charles Bruch). More recently
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(Shannon and del Ponte, 1927:733) the fly has been recorded from

Tucuman, Salta, and Jiijuy in Argentina.

Paratype.—Fem&h, Cat. No. 41589, U.S.N.M.

BRl'CHOMYIA SriANNONI. new species

General coloration pale j^ellow; antennae of male 28-segmented, of

female 27-segmented, nearly as long as the body; wings uniformly

pale, with pale brown macrotrichiae; i/j in alignment with i/1+2, r-m

at the fork of J/1+2.

Male.—Length, about 4.5 mm.; wing, 4.5-5 mm.; antenna about

4-5 mm.
Female.—Length, about 5 mm.; wing, 6 mm.
Rostrum yellow; palpi elongate, brownish yellow. Antennae of

male unusually long for a juember of this genus but varying in rela-

tive length in difl"erent specimens, 28-segmented, including the ter-

minal button; first flagellar segment longest, more than one-half

FiGUKE 1.—WlNr.-VEN.^TION OF BRUCHOMYI.^ SH.\NNONI, NEW SPECIES:

A = Anal; Oi=ruBiT.\L; M = Medial; R = Radial; Sc=Subco9tal veins

longer than the second; succeeding flagellar segments gradually

decreasing in length, the outermost oval, the terminal segment veiy

reduced in size; flagellar segments clothed with long appressed to

semiappressed setae; antennae pale, the setae brown. In the female

antennae 27-segmented, the proportions of the segments about as in

the male. Head yellowish testaceous, the center of the vertex some-

what darker.

Mesothorax entirely pale yellow to testaceous yellow, the notum
somewhat darker, the conspicuous setae pale brown. Halteres pale,

the knobs a little darker. Legs pale brown, clothed with chiefly pale

appressed setae, with scattered smaller erect setae. Wings uniformly

pale, with abundant pale brown macrotrichiae; costal fringe dense;

no incrassation of H^ at bend or grouping of trichiae into a dark patch

at this point as in a/yent'ina. Venation (fig. 1): Sco extending to

about opposite three-fourths the length of R2 + 3, Sci subequal but

pale and relatively indistinct; Rs gently angulated and broken at

near inidlength; R2 + 3 about one-third longer than R4 + 5; basal section
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of /?.; and r-m subequal and in transverse alii^nment; cell My sessile;

m-cu very pale; distal section of Cu\ lonp:, sinuous, in the specimen

figured with a short branch before apex; cell Mi relatively narrow

at margin, subequal to Cu; vein Ut A distinct, the cell a little wider

on basal half. Most of the specimens lack the apical branch on the

distal section of Cux and its occurrence must be held as adventitious.

Abdomen pale, densely clothed with long setae, very dense at end
of organ, rendering it difficult to separate the two sexes. Male
hypopygium (fig. 2) with the basistyle (6) relatively stout, the outer

face on basal two-thirds with numerous large setigerous punctures,

d

FlGl'KH 2.—MALK hypopygium ok BIU'CHOMVl.V

SHANNONI, NKW SPECIES:

« = AEDEAGUS; 6 = BASISTYI,E; d= DlSTISTYLE

the apex of style with microscopic setulae only; mesal face of basistyle

near apex with a small tuft of very long setae directed mesad and

cephalad ; ventral face of basistyle w^th a larger low tubercle bearing

a dense brush of shorter setae. Dististyle {d) small, the ventral

outer face densely set with long erect setae, the dorsal face with a

conspicuous lateral tooth or flange. Aedeagus (a) appearing as a

stout chitinized rod, extending cephalad into the seventh segment

of the body.

Locality.—Vq\'\\.

Holotype.—Male, Verrugas Canon, Department of Lima, April 7,

1928 (R. C. Shannon).

Paratopotypes.—Four males. Allotopotype.—Fenmle.

Type.—Male, Cat. No. 41582, U.S.N.M.
This very distinct species of Bruchomyia is named in honor of the

collector, my friend Raymond C. Shannon, to whom I am very
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greatly indebted for the opportunity of studying not only the present

material but other rich collections from many parts of the Americas.

BRUCHOMYIA PERUVIANA, new species

General coloration dark gray, the vestiture whitish; rostrum and

palpi dark brown; antennae (female) 29-segmented, the basal 15 or

16 flagellar segments subequal in length; femora with appressed

whitish setae.

Female.—Length, about 4.7 mm.; wing, 5 mm.
Rostrum and palpi dark brown. Antennae with the scapal seg-

ments pale yellow, the flagellum dark brown, 29-segmented, including

the microscopic terminal button; first flagellar segment subequal in

length to the second; proximal 15 or 16 flagellar segments nearly

equal in length but becoming more slender, the ends a little con-

stricted; succeeding segments gradually shortened, the outer seg-

ments more oval; terminal segment buttonlikc; antennae much shorter

than in the corresponding sex of shannoni. Head dark plumbeous

gray.

Mesonotum dark gray, the lateral margins of the praescutum

somewhat more brownish; setigerous punctures dark brown; vestiture

of thorax whitish. Pleura dark brown. Halteres pale, the base of

the stem whitish, the knobs infuscated. Legs with the coxae and

trochanters infuscated; femora pale, with appressed whitish setae

that are scarcely apparent against the background; tibiae and tarsi

darker; segments of legs with sparse scattered erect setae. Wings
yellowish subhyaline, the macrotrichiae brown; veins very pale

brown. Costal fringe relatively short and inconspicuous. Venation

as in shannoni, with the following modifications: Rs scarcely broken;

proximal end of distal section of R^ thickened, as in argeniina, jutting

as a weak spur into cell R; r-m on Mi nearly its own length beyond

the fork of if1+2; J/3+4 very short and arcuated; m~cu pale, without

macrotrichiae; distal section of Cui sinuous, longer than the basal

section.

Abdomen dark brown, densely covered with white setae, the genital

segments more yellowish.

Locality.—Peru.

Holotype.—Female, Colonia Perer^e, Chanchomayo, altitude 3.000

feet (R. C. Shannon).

Type.—Fem&\e, Cat. No. 41581, U.S.N.M.

Genus NEMOPALPUS Macquart

1838. Xemopalpu.H Macquart, Dipt, exot., vol. 1, pt. 1, p. 85.

1845. Nygmatodes Loew, Dipterolog. Beitrjige, vol. 1, p. 9.

1904. Nemopalpus Eaton, Ent. Mo. Mag., ser. 2, vol. 15, p. 55.

1905. Palaeosycorax Meunier, Miscell. Ent., vol. 13, p. 50.

1922. Nemopalpus Tonxoir, Ann. Soc. Ent. Bclgique, vol. 62, p. 125.
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The genus Nemopalpus as now known is represented by six living

and two additional fossil species. Of these, two closely allied forms

occur in the New World and are discussed in the present report.

The species are all very uncommon and their distribution as known
is markedly discontinuous, indicating a palseogenic group of Diptera.

The genotype, flavus Macquart (1838 a, 1838 h) was described from

the Canary Islands. Since the original definition, a few additional

specimens have been taken (Eaton, 1904; Becker, 1908), but the fly

must be considered as being excessively rare. The New Zealand N.

zelandiae Alexander (1921) and the Australian N. australiensis Alex-

ander (1928) are the only known representatives in the Australasian

Region. N. orierdalis Edwards (1928) has recently been described

from the Malay Peninsula and is the sole known representative of

the subfamily in the Oriental Region. The two fossil forms, N.

tertiariae (Meunier, 1905) and N. molophilinus Edwards (1921), are

known only from Baltic Amber (Lower Oligocene).

In the New World the first described species was 7v^. pilipes Tonnoir

(1922), described from Paraguay, but now recorded from northeastern

Argentina. The species recent!}' described by Shannon and del

Ponte as Bruchomyia pallipes proves to be more correctly referrable

to Nemopalpus. Although closely alHed to N. pilipes,! believe the

two species to be distinct.

The antennae of species oi Nemopalpus have been described as being

16-segmented, but there is an additional tiny buttonlike segment at

the end of the organ which is herein held to be 17-segmented. The
chief point of difference in the venation from Brucliomyia is in the

short distal section of Cui, which is scarcely one-half the basal section

and rather conspicuously bent toward the anal angle. As a conse-

quence, cell Mi at the margin is very wide.

Little is known concerning the ecology of any members of the genus.

Nemopalpus orientalis Edwards was taken at Camerons Highlands,

Gunong Berumban, Pahang, Federated Malay States, altitude 5,500

feet, March 14, 1924, by H. M. Pendlebury. Two specimens were

observed, resting on damp moss on a tree trunk. These occurred in

a type of rain-forest that was continually dampened by mist.

KEY TO THE NEOTROPICAL SPECIES OF XEMOPAI^PX^S MACQUART

1. General coloration brown, the body and wings with abundant pale brown
setae, the wings with additional patches of dark setae at fork of Ri+s, r-m,

base of Afs, M3+4 and end of C'^i, with paler and less distinct areas at ends

of medial veins; legs pale brown, the tarsi paler. (Paraguay. Argentina.)

pilipes Tonnoir.

General coloration dark brown, the body and wings with almost black setae,

the patches on the wings arranged as above but inconspicuous due to the

dark color of the costal fringe; legs brownish black, the tarsi conspicuously

pale. (Argentina) pallipes (Shannon and del Ponte).
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Since the male sex of pallipes is still unknown, the above key is

based only on the female sex. The male of N. pilipes is generally

similar to the female in coloration but differs most remarkably in the

extremely long dorsal fringes of setae on the tibiae and, less accentu-

ated, on the basitarsi.

The South American species of Nemopalpus differ conspicuously

from those of the old world in the venation, ^2+3 being very elongate,

exceeding three times Ro alone; r-m and the basal section of R5 lie far

distad, being connected posteriorly with Mi far beyond the fork

of Mi+2.
NEMOPALPUS PILIPES Tonnoir

1922. Xemopalpu.-i yUipen Tonnoir, Ann. Soc. Ent. Belgique, vol. 62, pp. 130-

134, 8 figs.

Tonnoir's description and figures are so complete that nothing fur-

ther need be added. The species was described from material taken

in Paraguay by Fiebrig. One additional male was taken at the

Iguazu Falls, Argentina, October, 1927, by R. C. and Elnora Shan-

non, now preserved in the National Collection.

NEMOPALPUS PALLIPES (Shannon and del Ponte;

1927. Bruchomyia pallipes Shannon and del Ponte, Rev. Inst. Bact., Buenos
Aires, vol. 4, pp. 733-734.

The type of paUipes, a female, was taken at Iguazu Falls, Misiones»

Argentina, June 21, 1927, by R. C. Shannon. The type was very

kindly loaned to me for studj^ by Mr. Shannon and Doctor Aldrich

and a few supplementary notes are given.

Female.—Length about 4 mm.; wing 5 mm.
The species is undoubtedly closely allied to N. pilipes, but differs in

the black coloration of the setae of the body and wings and the

more conspicuously whitened tarsi.

Antennae pale, the setae black; IG-segmcnted, with an additional

microscopic terminal button, as in the genus. Venation as in pilipes,

Scx being distinctly preserved; i?2+3 very elongate, the fork corre-

spondingly shortened; basal section of i?5 and r-m in transverse

alignment, both far beyond the fork of i/1+2; distal section of Cui

very short. The long conspicuous crests of setae on head and thorax

nearly black. Costal fringe very long and dense, brownish black,

with paler hairs becoming more numerous on the distal half, the col-

oration of the fringe fully as dark as the hair patches on the disk,

which are thus relatively inconspicuous. Legs with the vestiture

appressed, with only scattered erect setae, dark-colored, those of the

tarsi creamy, producing a pallid effect.

r///>e.—Female, Cat. No. 41580, U.S.N.M.
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NOTES ON SOME NORTH AMERICAN MOTHS OF THE
SUBFAMILY EUCOSMINAE

By Carl Heinrich

OJ the Bureau of Entomology, United States Department of Agricidture

Since the publication of my revision of the Eucosminae (U. S. Nat.

Mils. Bull. 123, 1923) a large amount of additional material has been

received, including the Fernald collection. These accretions have
enabled me to make genitalic studies of tj'^pes, cotypes, or other

authentic specimens of species hitherto not available for dissection.

They have also disclosed several new species for which names are

required. The notes and descriptions in this paper are designed to

make this new information available.

In the present paper 16 species and 3 varieties are described as new.

The genitalia of 13 previously described species are figured for the

first time, and notes are given on 9 other species.

I also take this opportunity to correct some errors in m}'- previous

papers dealing with this group, and to ofTer an amended key to the

genus HystricopJiora.

THIODIA FORMOSANA SUBCANDIDA, new variety

hikeJormosana, except that hind wing of male is snow white toward

base with a dark, smoky fuscous shading toward apex and along

termen. This character holds through a long series from the type

locality and seems to indicate a local race. In a large series of typi-

cal /ormosana before me the hind wings of both males and females

are uniformly dark throughout. The genitalia of suhcandida are also

somewhat smaller than those of typical formosana, but of the same
type.

Alar expanse.—17-21 mm.
Type.—Csit. No. 41198, U.S.N.M.
Paratypes.—In National collection, American Museum, Canadian

National, Barnes and Bryant collections.

Type locality.—Bilby, Alberta, Canada.

Food plant.—Unknown.
Described from male type, 1 female and 20 male paratypes all from

the type locality and bearing various June, 1924, dates (Owen Bryant,

collector). In the female the hind wing is dark throughout as in

typical jormosana.

-Proceedings U. S. National Museum, Vol. 75, Art 8

-1 1
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THIODIA INSIGNATA Heinrich

Figure 1

Thiodia insignata Heinrich, Journ. Washington Acad. Sci., vol. 1-4, Xo. 16,

1924, p. 386.

Male genitalia figured from type.

THIODIA LATENS, new species

Figure 2

A pale, sordid grayish fuscous species hardly distinguishable from

delpMnus Heinrich except by genitalia.

Palpus, face, head, and thorax ashy grayish white. Fore wing

ocherous white, dusted with fuscous, making the general color a pale,

sordid fuscous; no distinct maculations except four pairs of white

dashes on outer half of costa and an ocelloid patch consisting of a

white spot containing one or two short black dashes or dots between

two very obscure vertical pale bars, cilia fuscous, peppered with

black and white (the scale ends white) ; termen slanting and slightly

concave; veins 3, 4, and 5 approximate at termen. Hind wing

concolorous with fore wing; cilia concolorous, with a slightly darker

basal band; veins 3 and 4 united.

Alar expanse.—15 mm.
Type.—In collection Barnes.

Paratypes.—Cat. No. 41199, U.S.N.M., also in American Museum
and collection Barnes.

Type locality.—Monachee Meadows, Tulare County, Calif. (8,000

feet).

Food plant.—Unknown.
Described from male type and seven male paratypes, all from the

type locality ("July 8-14").

A distinct species easily distinguished by its genitaUa, but in pat-

tern and color very like delphinus. Specimens of the latter from its

type locality have a paler ground color and a dark patch on base of

fore wing which is lacking in latens. These characters, however, will

not always serve, for in a series of delpMnus before me (also from

Monachee Aleadows) the maculations are very obscure, the ground

color darker, and the moths not to be distinguished from typical latens

except by their genitalia (the genitalia and their tuftings making

the end of the male abdomen considerably larger in delphinus).

TKIODIA LEPIDANA (Walsingham)

Figure 7

Three specimens of this species collected by George V. Copley at

Chilcotin, British Columbia ("15-IX-1925"), have been received

from E. H. Blackmore. Two of these are now in his collection and

one (a male) is in the United States National Museum. In both
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pattern and genitalia lepidana resembles Tcokana Kearfott, which may
be nothing but an eastern variety. The harpe of lepidana is some-

what smaller, however, and the cucullus more pointed at (costal) apex.

Male genitalia figured from specimen in the National collection.

THIODIA PARVANA (Walsingham)

Figure 6

The National collection has received from Dr. Annette Braun a

male which, except for locality, answers in detail to Walsingham's
description. In external characters it is similar to fertoriana Heinrich,

but in genitalia quite distinct. It was collected at Yellowstone

National Park Lake, Wyo. ("VII-5-24").

Male genitalia figured.

TmODIA PASTIGIATA. new species

Figure 3

A grayish white species with faint maculations and a fine black

subterminal line in cilia of fore wing; similar to griseocapitana but

lacking any trace of ocherous shading, with different marking of the

cilia and different genitalia.

Palpus, face, head, and thorax white with a few black-brown spots

on outer side of palpus, on sides of face near eyes, and on side of head
just over base of antenna, and with a faint dusting of similarly

colored scales on anterior margin of thorax; palpus scarcely extending

the length of the head beyond it. Fore wing finely clouded and
scatteringly lined with blackish brown scales giving it, to the naked

eye, a rather sordid grayish white color; under magnification the dark

markings show as a series of fine well-spaced lines on costa, a some-

what heavier series of crosslines on dorsum toward base indicating

faintly a half basal patch, a slight clouding on dorsum near tornus, a

similar clouding at apex of cell and toward termen, and two vertical

dark lines (well separated) in ocelloid area; white ground color most

appreciable on outer half of costa and as a white subapical costa spot;

cilia white, with blackish brown basal dustings and a similarly colored

subterminal line; veins 3, 4, and 5 not approximate at termen;

termen slanting and straight. Hind wing smoky white; cilia white

with a faintly darker basal band and (toward apex) a similar sub-

terminal band; veins 3 and 4 stalked.

Male genitalia of type figured.

Alar expanse.—-16-20 mm.
Type.—In collection Barnes.

Paratypes.—Cat. No. 41200, U.S.N.M., also in American Museum
and collection Barnes.

Type locality.—Monachee Meadows, Tulare County, Calif.

Food plarit.—Unknown.
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Described from male type, eight male and four female paratypes,

all from the type locahty (8,000 feet, "July 8-14"). Nearest to

griseocapitana Walsingham, which it precedes in my arrangement.

THIODIA BUCEPHALOIDES (Walsingliam)

Figure 4

A series of moths reared (" VIII-14-1925 " and " IX-9-1925 ") from

larvae boring in the roots of Clirysotliamnus linifolius Greene and

collected at Grand Junction, Colo., by George Englehardt, of the

Brooklyn Museum, are now in the National collection. A specimen

has also been deposited in the Barnes collection. These correspond

to the female in the American Museum, mentioned in my revision of

the Eucosminae, and are undoubtedl}'' Walsingham's species or a Col-

orado variety thereof. The genitalia show them, to be specifically

distinct from qffectalis Hust.

Male genitalia figured from specimen in the National collection.

EUCOSMA FANDANA Kearfott

Figure 12

A male of this species from the Fernald collection (Colorado, Oslar,

"157") is now in the National collection.

Male genitalia figured.

EUCOSMA LATICURVA, new species

A tawny yellow species with two broad, irregular, longitudinal,

silver markings on fore wing.

Palpus white; second joint shaded on outer side with tawny
yellow and fuscous. Head white. Thorax tawny yellow with some
white scaling on posterior margin and with posterior two-thirds of

tegula white. Fore wing tawny yellow with a broad silver white

band starting from base of dorsum (where it occupies all of extreme

base except a narrow margin of costa), curving up to vein 12, thence

down to mid dorsum, broadening somewhat and then connecting by

a narrow spur with a square white patch at tornus, the whole forming

a broad serpentine band extending from base to tornus; a broad

crescentiform spot occupying outer third of costa and inclosing on

costa a small patch of the ground color; an obscure narrow white

patch on termen extending from just below apex to vein 5; a sparse

dusting of blackish scales scattered along the margins of the white

markings and along base of cilia; cilia pale ocherous.

Hind wing pale smoky fuscous; cilia paler with a dark basal band.

Male genitalia similar to those of agasizzii except somewhat smaller;

in size between those of agasizzii and bolanderana.



ART. 8 NORTH AMERICAN EUCOSMINAE—HEINRICH 5

Alar expanse.—22 mm.
Type—C&t. No. 41201, U.S.N.M.
Paratype.—In collection Barnes.

Type locality.
—" Sierra Nevada," Calif.

Food plant.—Unknown.
Described from male type from the Fernald collection (" No

.

8029 ") and one male paratype from the Barnes collection ("Mount
Shasta District," California).

Close to agasizzii Robinson, from which it chiefly differs in the

broader and more strongly curved tnedian serpentine band.

EUCOSMA DAPSILIS, new species

Figure 9

A brown species with irregular, moderately broad, silver-white

markings on fore wing.

Palpus fuscous, white scaled beneath toward base and with second

joint white on inner side toward apex. Head and thorax ashy fus-

cous (the scales brown with white tips) with posterior extremity of

thorax whitish. Fore wing ground color light brown; a small white

spot on extreme base at middle; from dorsum close to base an

irregular white bar extending upward to top of cell at one-fourth;

beyond this an oo shaped, moderately broad white band extending

from basal thu'd of dorsum almost to tornus; from top of this a white

spur extends backward and upward to top of cell, sometimes fusing

with the first white bar; at outer extremity of the co band two par-

allel white streaks to tornus, extending into the cilia ; on mid dorsum
a narrow white spot which sometimes extends backward and fuses

with the beginning of the oo band; on costa just beyond middle a

cresentiform white band with an included small white costal spot;

a larger white costal spot on costa near apex; two strong white costal

dashes on termen below apex, fusing at their bases and extending

into the cilia; cilia slightly paler than the ground color of wing;

underside of wing fuscous with the white markings strongly indicated

on outer half of costa and on termen and on cilia below apex and

at termen, other white markings faintly indicated; veins 3, 4, and 5

well separated at termen. Hind wing fuscous, nearly concolorous

with fore wing; underside shaded with whitish; the white forming a

rather conspicuous spot on costa near apex; cilia paler with a dark

basal band.

Male genitalia figured from type.

Alar expanse.—27-28 mm.
Type.—Cht. No. 41202, U.S.N.M.
Paratypes.—In collection Barnes, American Museum, and Canadian

National collection.

Type locality.—Yellowstone National Park, Wyo.
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Food 'plant.—Unknown.
Described from male type and four male paratypes from the type

locality.

A striking and distinct species falling between laticurva and holan-

derana in our arrangement ; but different from both in ground color,

•pattern, and genitalia.

EUCOSMA RUSSEOLA, new species

Figure 20

An unmarked reddish ocherous species with pale hind wings.

Palpus whitish ocherous on inner side; reddish ocherous on outer

side, darkest toward apex. Face and head whitish ocherous; head
tufts shading into reddish ocherous. Thorax and fore wing a unicol-

orous reddish ocherous, in dark specimens almost rust color; no ocel-

loid patch; in one specimen a few scattered very minute black scales

toward termen; cilia concolorous with wing and with a dark (brownish)

basal band; veins 3, 4, and 5 not approximate at termen; termen
decidedly slanting and very slightly concave. Hind wing pale

whitish ocherous, more white toward base and more yellowish toward
apex and termen; cilia sordid whitish with a slightly darker basal

band; veins 3 and 4 very long stalked.

Male genitalia of the morrisoni-agricolana-pergandiana type ; figured

from type.

Alar expanse.—20 mm.
. Type.—C&t. No. 41203, U.S.N.M.

Paratypes.—In National collection, American Museum, and col-

lection Barnes.

Type locality.—Los Angeles, Calif.

Food plant.—Unknown.
Described from male type ("June 11 '21-No. 127M," Karl R.

Coolidge, collector) from the type locality and two males and one

female from Loma Linda, Calif.

An easily recognized species resembling in color Kearfott's immac-
ulana, but with narrower fore wing, paler hind wing, and quite

different genitalia. In our arrangement would precede luridana

Walsingham.
EUCOSMA EBURATA, new species

Figure 11

An ivory-colored species close and similar to invida Walsingham,
but with basal patch and outer fascia on fore wing much fainter

(almost obsolete) and with no clear white unmarked area on mid
dorsum.

Palpus sordid white, shaded with ferruginous-ocherous, especially

on under side and toward apex; third joint entirely hidden under

scaling of second. Face and head ferruginous-ocherous. Thorax
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white, somewhat dusted with pale brown on anterior margin. Fore

wing white, finely cross-lined with pale leaden gray and ocherous,

giving the w4ng a grayish white color; an angulate dark basal patch

very faintly indicated; a similar obscure patch on dorsum before

tornus connecting with an even fainter marking from just beyond

middle of costa and with it forming an almost obsolete angulate

fascia; ocelloid patch an obscure white patch inwardly margined by

a few black scales; above ocelloid patch a scattering of black scales;

occasionally a few black scales on middle of cell at base and at outer

angle of the basal patch; costal striations narrow, faint, continuous

from base to apex; cilia white, with a broad basal peppering of black

scales and a fuscous and black shading at apex; veins 3, 4, and 5 not

approximate at termen; termen concave. Hind wing smoky fuscous;

cilia white with a dark basal band.

Male genitalia figured from type.

Alar expanse.—22-25 mm.
Type.—In collection Barnes.

Paratype.—Cat. No. 41204, U.S.N.M., also in American Museum
and collection Barnes.

Type locality.—Mohave County, Ariz,

Food plant.—Unknown.
Described from male type and three female paratypes, all from the

type locality ("Aug. 24-31")- I have also before me a female from

San Diego, Calif., and a somewhat smaller male from Paradise, Cochise

County, Ariz., which are presumably the same or varieties of the

same species.
EUCOSMA PERSOLITA, new species

Figure 14

An ashy white species with an oblique dark dash above dorsum
beyond base and a dark triangular patch on dorsum near tornus.

Palpus, face, head, and thorax ashy white (the scales pale fuscous

tipped with white), somewhat darker on outer side of palpus. Fore

wing white, somewhat dusted with pale fuscous, making the ground

color an ashy white, and with blackish fuscous maculations; beyond
base above dorsum an oblique dark dash; on dorsum before tornus a

prominent triangular dark patch; on costa beyond area of fold sev-

eral narrow dark dashes interspaced with white lines; a conspicuous

dark spot at apex, and bordering outer margin of ocelloid patch and

curving above it a thin dark line; the costal maculations and apical

spot faintly repeated on undersurface; ocelloid patch consisting of

two broad, obscure, sordid white bars inclosing a black dot near their

upper margins; cilia white dusted with blackish fuscous and with a

dark basal line; veins 3, 4, and 5 somewhat approximate at termen;

termen slightly concave. Hind wing pale ocherous fuscous; cilia

white with a broad dark basal band and a dark outer shading.
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Male genitalia similar to those of matutina Grote, but larger;

figured from paratype in National collection.

Alar expanse.—14-21 mm.
Type.—In collection Barnes.

Paratypes.—Cat. No. 41205, U.S.N.M., also in American Museum,
Canadian National, and Barnes collections.

Type locality.—San Benito, Tex.

Food plant.—Unknown.
Described from male type, 15 male and 3 female paratypes from

the type locality ("Mch. 16-23," "Apr. 1-7"), and 12 male and 1

female paratypes from Brownsville, Tex. (various February and
March dates).

Closest to totana Kearfott, which it resembles also somewhat in

genitalia and from which it differs chiefly in the paler ground color

and darker (more blackish) maculations of its fore wing. Follows

totana in my arrangement.

EUCOSMA PERPROPINQUA, new species

Figure 13

A pale ocherous or whitish ocherous species of the occipiiana-

reversana-daemonicana group with an obscure dark patch in cell of

fore wing near base and another on dorsum near tornus (these dark
markings almost disappearing in some specimens), three or four

rather conspicuous pure white spots on outer half of costa (in

females), and veins 3 and 4 of hind wing united.

Palpus white dusted with ocherous fuscous on outer side. Face
and head white. Thorax whitish ocherous. Fore wing white,

dusted with pale ocherous fuscous, making the ground color a pale

ocherous (in the male type much lighter, almost white); a slight

dusting of darker (fuscous) scales on cell near base; on dorsum
(or just above dorsal margin) before tornus a faint indication

of a similar dark patch; costa of the ground color, weakly striated

toward base and, on outer half, with three or four rather broad white

spots with some fuscous dusting on the interspaces between (not

distinguishable in the male type where the costal markings are

obscured by diffusion of the whitish ground color); extreme apex

dark; terminal margin below ..apex white; ocellus obsolete, repre-

sented by a couple of obscure brown dots or dashes; cilia rather

strongly dusted with fuscous and with a distinct white dash just

below apex; veins 3, 4, and 5 not approximate at termen; termen
straight and slanting. Hind wing nearly concolorous with fore wing;

cilia sordid white with a slightly darker basal band and (in dark

specimens) a faint indication of a median band; veins 3 and 4 united.
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Male genitalia similar to those of occipitana, but with cucullus per-

ceptably broader in proportion to rest of harpe. Figured from type.

Alar expanse.—20-26 mm.
Type.—In collection Barnes.

Paratypes.—Cat. No. 4120G, U.S.N.M., also in American Museum,
Canadian National, and Barnes collection.

Type locality.—Sells Post Office, Indian Oasis, Pima County, Ariz.

Food plant.—Unknown.
Described from male type and six female paratypes all from the

type locality ("1-15 April" and "15-30 April, ' 1923,0. C. Polino;,

collector). I have also before me three females that I take to be the

same species from Loma Linda, Calif.

In both pattern and genitalia this species is close to occipitana Zel-

ler, daemonicana Heinrich and reversana Kearfott. From the first it

difl'ers in its paler ground color and generally larger size; from the

two latter in the absence of a dark patch in outer area of cell and in

its obscure dark markings generally. From all three it differs in

details of genitalia.

EUCOSMA SHASTANA (Walsingham)

Figure 10

The National collection now has an authentic specimen (male) of

this species (a Walsingham "type" from the Fernald collection).

The genitalia show this to be quite distinct from what I identified

as shastana and figured in my revision of the Eucosminae. In pat-

tern the two forms are similar except that the outer dorsal patch on

fore wing of the true shastana is decidedly excavate above and much
broader than the outer dorsal patch of my supposed shastana. The
latter, I am now convinced, is only a large variety of tahoensis Hein-

rich. I am describing it below under the varietal name suhditiva.

Male genitalia of the Walsingham "type" figured.

EUCOSMA TAHOENSIS SUBDITIVA, new variety

Eucosma shastana Heinrich (not Walsingham), U. S. Nat. Mus. Bull. 123,

1923, pp. 79, 113, fig. 221.

Palpus, face, head, and thorax ocherous fuscous; thorax with some
slight dusting of fuscous, and with scale tips of tegulae white. Fore

wing sordid whitish ocherous marked with fuscous; an outwardly

slanting fuscous bar from dorsum near base to top of cell, constituting

with a slight fuscous shading at extreme base the remains of a dark

basal patch ; on dorsum before tornus a large, irregularly triangular

fuscous patch; above and behind it in cell near its apex a slight

clouding of fuscous; below apex a conspicuous blotch of fuscous

shading; costa faintly clouded with fuscous and with several fine

darker fuscous striations to middle, beyond middle with four conspic-

uous fuscous dashes, interspaced with white and increasing in size

27135—29 2
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toward apex; all the larger fuscous markings more or less margined

by black scales; ocelloid patch obscure, whitish ocherous; cilia ashy

fuscous with two or three obscure white dashes below apex; veins 3,

4, and 5 not approximate at termen; termen slanting and very slightly

concave. Hind wing smoky fuscous; cilia concolorous, with a dark

basal band and the tips of the scales white.

Alar expanse.—27 mm.
Type.—In collection Barnes.

Paratype.—Cat. No. 41207, U.S.N.M., also in American Museum.
Type locality.—Deer Park Springs, Lake Tahoe, Calif.

Food plant.—Unknown.
Described from male type and two male paratypes from the type

locality ("June 24-30")- These specimens I had previously deter-

mined as sJiastana Walsingham (see above) and the genitaha of the

type I had figured under that name in my revision of the Eucosminae
(fig. 221). I have also before me three males from Warner Moun-
tains, "three miles east of Davis Creek," Modoc County, Calif. ("24-

31 July 1922, 5,500 feet, A. W. Lindsey, collector"), which I take to

be merely a color variety. They have similar genitalia and pattern

but are considerably paler, the ground color being distinctly white.

I should not name this variety at all were it not for the fact that its

genitalia are about twice the size of those of typical tahoensis. If the

species is a stem borer this may not be significant; but in the absence

of intergrades and any information on larvae or life history it seems

advisible to keep the two forms separate.

EUCOSMA NUNTIA, new species

Figure 15

A pale whitish gray species with a faint white transverse line from

tornus to costa just beyond middle.

Palpus white, faintly dusted on outer side with fuscous. Antenna

white, annulated with light brown. Face and head white. Thorax

and fore wing white, finely dusted with ocherous fuscous, giving them

a whitish (or cream) gray color; costa of fore wing faintly striated

with white from base to apex; ocelloid patch obscure, consisting of

three short black dashes or dots on a whitish field; from the latter

a thin straight white line to the white strigulae of mid costa; cilia

pale ocherous fuscous and white, finely dusted with black ; underside

of wing somewhat darker, finely and evenly dusted with fuscous.

Hind wing but slightly darker than fore wing, pale fuscous; cilia

white with a dark basal band.

Male genitaha of type figured.

Alar expanse.—19-23 mm.
Type.—In collection Barnes.

Paratype.—Cat. No. 41208, U.S.N.M., also in collection Barnes.
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Type locality.—Callao, Juab County, Utah.

Food 'plant.—Unknown.
Described from male type, one male and one female paratype, all

from the type locality and dated " 17-IV-22 " (males) and " 23-VI-22"

(female).

Similar in pattern to corosana Walsingham, but paler and lacking

all traces of a dark basal patch in fore wing, also quite different in

genitalia. Follows that species in our arrangement.

EUCOSMA INQUADRANA (Walsingham)

Figure 17

Aphelia f inquadrana Walsixgham, Trans. Ent. Soc. London, 1884, p. 134.

Bacira inquadrana (Walsingham) Fernald, In Dyar List N. Arner. Lepid.,

No. 5008, 1902.

—

Barnes and IvIcDonnough, Check List Lepid. Bor,

Amer., No. 6791, 1917.

Eucosma inquadrana (Walsingham) Heinhich, U. S. Nat. Mus. Bull. 132,

1926, p. 191.

Male genitalia figured from specimen in National collection from

Sells Post Office, Pima County, Ariz. ("April-May, 1923").

Alar expanse.—14-18 mm.
Type.—In British Museum.
Type locality.—Arizona.

Food lilant.—Unknown.

EUCOSMA MIROSIGNATA, new species

Figure 19

A whitish species of the pulvemtana group with two prominent dark

brown markings on dorsum of fore wing.

Palpus white, the scales on outer side spotted with ocherous fus-

cous and pure white at the tips, giving them a somewhat &Bh.j hue.

Head and thorax ash}'' white, scales colored as on the palpus. Fore

wing v/hite, dusted and lined with pale brown and ocherous fuscous;

the costal striations pale brown, most distinct on outer half; at apex

a rather conspicuous spot of the same color and below it a similarly

colored subapical bar extending from middle of termen to outer fourth

of costa; below this and just above ocellus an obscure clouding of

dark (fuscous ocherous) scaling; on dorsum two very conspicuous,

sharply contrasted, dark brown markings, a rather broad outwardly

curved bar near basal third and extending up nearty to top of cell

and a shorter triangular patch just before tornus, both these brown
markings sharply defined and edged with white; ocelloid patch

obscure, consisting of two silvery white vertical bars inclosing a dark

shaded patch of the ground color; cilia white, heavily peppered with

blackish and pale brown; veins 3,4, and 5 approximate at termen;

termen convex. Hind wing pale smoky fuscous; cilia slightly paler,

with an obscure, somewhat darker basal band.
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Male genitalia similar to those of pulverfana Walsingham, but with

stronger, more numerous (6) marginal spines at apex of cucullus and

with sacculus more bluntly rounded at incurvation of neck of harpe.

Figured from type.

Alar expanse.—13-22 mm.
Type.—In collection Barnes.

Paratype.—Cat. No. 41209, U.S.N.M., also in American Museum,
Canadian National, and Barnes collections.

Tyjye locality.—Baboquivari Mountains, Pima County, Ariz.

Food plant.—^Unknown.

Described from male type ("15-30 Oct., 1924," O. C. Poling, col-

lector), 15 female paratypes from the type locality (dated ''15-30

April," "1-15 May," "15-30 May," "27-31 July," "1-15 Sept.," and
"15-30 Nov.," all O. C. Poling's 1924 collecting), 2 female paratypes

from Loma Linda, Calif, (dated "Aug. 24-31" and "Oct. 16-23"), 1

female paratype from Claremont, Calif., 1 female paratype from San
Diego, Calif. ("Aug. 14, 1920, " Karl R. Coolidge), and 1 female para-

t3''pe labeled "California." A few of these females have been in our

collection for some time, either unplaced or under erroneous names,

confused with Eucosma pulveratana, Suleima heliantJiana, or S. lago-

pana. The species is very close to pulveratana and suadana. From
the former it differs chiefly in the paler (more whitish) ground color

of the fore wing and from the latter in the absence of any pronounced
median costal spot and the less dilated subapical bar of fore wing.

From both it differs in slight details of the genitalia.

EUCOSMA JUNCTICILIANA (Walsingham)

Figures 18, 32.

In Bulletin 123, United States National Museum (p. 123), I

expressed some doubt that what Fernald and others had determined

as junticiliana and what had been going under that name in our col-

lections was really Walsingham's species. The acquisition by the

United States National Museum of the Fernald collection has

enabled me to make genitalia slides of specimens from the type

locality and actually determined by Walsingham. Two of these are

labeled "type" and are very likely cotypes from the original Y/al-

singham series, one is labeled " Rhyacionia juncticiliana Walsingham,

Cal.," and the other has simply a name label without locality or other

data. The four are all males and in genitalia agree with the Wal-
singham specimen in the American Museum (mentioned in my
revision), and differ appreciably from what we have been commonly
calling juncticiliana, too much so, I now believe, to permit us to

consider the two forms as anything but separate species. The junc-

ticiliana of authors being therefore without a name, I am describing

it below as a new species.
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Male genitalia of juncticiliana figured from cotype in National

collection.

Food plant.—Unknown.

EUCOSMA DERELICTA, new species

Figure 30

Eucosma juncticiliana (authors, not Walsiagham) Fernald, in Dyar List

N. Amer. Lcpid., No. 5121, 1002 (part).—Kearfott, Proc. U. S. Nat.

Mus., vol. 28, 1005, p. 354; Can. Ent., vol. 37, 1905, p. 209.—Heinrich,
U. S. Nat. Mus. Bull. No. 123, 1923, p. 122, fig. 1.55.

In color and markings similar to juncticiliana, though somewhat
more variable, the dark markings shading from tawny red to reddish

fuscous.

Palpus tawny red. Head and thorax rosy whitish to tawny red.

Fore wing rosy whitish, minutely cross streaked with wavy lines of

tawny red or dark reddish fuscous, and shading to a dark oblique

central fascia outwardly margined by a white line (the latter usually

somewhat angulate toward costa)
;
postmedian area paler, shading

to tawny red or dark reddish fuscous toward apex; in darker speci-

mens the pale ground color is less obvious^ the red more suffused, and

there is a more or less defined dark angulate basal patch; termen

edged by a black line; cilia of the ground color somewhat shaded

with red. Hind wing smoky fuscous; cilia sordid whitish with a

dark basal band.

Right harpe of male genitalia figured. Genitalia also figured in

United States National Museum Bulletin No. 123 (fig. 155) over the

name juncticiliana.

Alar expanse.—12-18 mm.
Type and paratypes.—Cat. No. 41210, U.S.N.M.; paratypes also

in American Museum, Canadian National, and Barnes collections.

Type locality.—Tryon, N. C.

Food plant.—Solidago.

Described from male type from the type locality ("8-13-04, Fiske,

collector"); one male paratype from Plummer Island, Md. (Busck,

August, 1903); two male parat5'"pes from Essex County Park, N. J.

(Kearfott, "July 22" and "Aug. 13"); one male paratype from

New Brighton, Pa. (Merrick, " VII-26-07 ") ; one male paratype from

Hampton, N. PI. (S. A. Shaw, " VII-25-1911 "); one male paratype

from Hymers, Ontario ("July 8-15 "); one male paratype from Kings

County, Nova Scotia (" 14-July-25"); one male paratype from

Bilby, Alberta (O. Bryant, "July 12, 1924"); one male paratype

from Fraser Mills, British Columbia (L. E. Marmont, "lO-VIII-20");

two male paratypes from Hot Springs, Green River, Wash. ("July
8-15"); and one male paratype from Denver, Colo. (Oslar). These

are from a large series of males and females in the National, Ameri-

can Museum, and Barnes collections from Massachusetts, New
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Hampshire, New Jersey, Pennsylvania, Maryland, Virginia, North
Carolina, Florida, Missouri, Colorado, Washington, British Columbia,

Alberta, Alanitoba, Ontario, and Nova Scotia.

Distinguished from juncticiliana Walsingham and excusahilis

Heinrich chiefly by genitalia. The genitalic differences separating

the three are shown in Figures 30, 31, and 32. (Note differences in

shape of cucullus in juncticiliana and excusabilis, and the position

of the sacculus spur and the peculiar spining of incurvate area (neck)

of harpe in derelicta). Superficially derelicta is readily separable

only on one character, the shape of the termen of fore wing. In

juncticiliana and excusabilis this is a trifle convex, while in derelicta

it is very slightly concave and somewhat less slanting.

EPIBLEMA SERANGIAS (Meyrick)

Two more specimens of the species are now before me. One of

these (a male labeled, "Oslar, Chimney Gulch, Golden, Colo., July")

is in the National collection. The other, also a male (labeled, "Oslar,

Bear Creek, Morrison, collector"), is in the Barnes collection. The
former shows a queer freak in venation, having veins 3 and 4 of hind

wing connate rather than stalked. The latter is normal, and both

agree with the type in other details of genitalia and pattern.

EPIBLEMA HIRSUTANA (Walsingham)

Figure 8

Two specimens, a male and female, sent to Fernald by Walsingham,
are now in the National collection. Both are from California and
the male is labeled "Type."
The species is very close to injelix Heinrich, but apparently distinct,

differing in its smaller size, shorter costal fold (not reaching middle

of wing), more incurvate neck of harpe, and weaker spining in area

surrounding clasper.

Male genitalia figured.

EPIBLEMA PERICULOSANA Heinrich

One specimen (male) in collection Barnes, labeled "Davis Creek,

Modoc County, Calif., A. W. Lindsey, June, 1922."

EPIBLEMA ABBREVIATANA (Walsingham)

A male in collection Barnes from Jemez Springs, N. Mex.

SONIA VOVANA (Kearfott)

Mr. George Englehardt has discovered the food plant of this species

and reared a male which is now in the National collection. The
adult was reared from larvae boring in the main stems of Senecio

fiUfolius Nuttall, and collected by him in Canon, Ariz., in 1925.

Moth issued August 2-5, 1925.
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EPINOTIA XANDANA (Kearfott)

I was in error in my revision of the Eucosminae (U. S. National

Museum Bull. 123, 1923, p. 205) in placing this as a synonym of

vertumnana Zeller. It is a good species. Kearfott 's yandana, how-
ever, falls as a synonym of ocandana, which latter name should replace

that of yandana in couplet 36 of my key.

EPINOTIA SUBVIRIDiS, new species

Figure 22

A species of the lioplcinsana group with costal fold, a pale yellowish

green tint on the lighter areas of fore wing and the dark patches

strongly margined with black lines.

Palpus, face, and head sordid creamy ocherous; third joint of palpus

somewhat darker, exposed. Thorax ocherous with a faint greenish

tinge. Fore wing with light areas pale greenish and dark patches

smoky fuscous; an outwardly angulate dark basal patch more or less

broken and suffused toward base with the pale ground color, and out-

wardly margined by a strong black line; a similar black angulate

crossline just beyond base, and between it and outer black line of

basal patch a black line extending from dorsum to cell, and on costa

opposite it a black dot; on dorsum near tornus a subquadrate dark

patch, its upper outer angle touching the lower inner angle of a similar

subapical costal patch; edging the inner margin of the subtornal

patch and extending beyond it to mid costa, a strong black sinuate

line; a similar, oppositely angulate black line edging the outer margin

of the subtornal and the inner margin of the subapical patches;

ocelloid area with a narrow vertical line of ocherous scales dividing

the pale ground color; similar pale ocherous slightly raised scales

bordering the black lines, and a few obscure ocherous lines and dust-

ings scattered over the pale areas of the wing; cilia pale smoky fuscous

with a strong black basal line and with scale ends white; veins 3, 4,

and 5 approximate at termen; termen concave. Hind wing very pale

smoke color; cilia sordid whitish with a slightly darker basal band.

Male genitalia of type figured.

Alar expanse.—16-20 mm.
Type and paratype.—Cat. No. 41211, U.vS.N.M.

Paratypes.—In American Museum and collections Barnes and
Blackmore.

Type locality.—San Diego, Calif.

Food plant.—Cupressus macrocarpa.

Described from male type and female paratype from the type

locality (July and August); one female paratype labeled, "6523, iss.

5 Apr. 95, on Monterey cypress, California, G. C. Brackett"; two

female paratypes from Victoria, British Columbia ("16-VIII-21"
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and " 18-'VIII-21," W. R. Carter, collector, Blackmore No. 481); and
one female paratype from Fraser Mills, British Columbia (L. E.

Marmont, "9-IX-1922," Blackmore No. 661).

The species is close to hoplcinsana Kearfott, but readily distinguished

by its stronger black lining, less distinctly green tint, stronger dark

patches on fore wing, and its unforked uncus. In Iwpkinsana this

organ is distinctly bifid.

EPINOTIA BASIPUNCTANA (Walsingham)

Figure 21

Two Walsingham specimens from the Fernald collection (a male and

female labeled "Type") are now in the United States National

Museum. The genitalia are like those of suUicana Walsingham

except that the lateral arms of gnathos are less strongly chitinized.

Male genitalia of type figured.

EPINOTIA MARMOREANA Heinrich

Epinotia marmoreana Heinrich, U. S. Nat. Mus. Bull. 123, 1923, p. 222.

In describing this species I overlooked a character which would

place it in group A rather than B of the genus. The male has a

strong appressed costal fold reaching well beyond the middle of fore

wing. With this character it would follow silvertoniensis Heinrich in

my arrangement.

EPINOTIA CRENANA (Hubner)

Five specimens from Sebec Lake, Me., are now in the National (two)

and Barnes (three) collections. As far as I know, this is the first

eastern North American record for this species.

EPINOTIA CERCOCARPANA (Dyar)

Two specimens (male and female "June 8-15") from Paradise,

Cochise County, Ariz., in collection Barnes.

EPINOTIA NONANA (Kearfott)

Figure 16

Several specimens from various Colorado localities are now before

me. Male genitalia figured from specimen in collection Barnes

labeled, "Sneffels Mts., Ouray County, Colorado, Oslar, August."

EPINOTIA SEORSA Heinrich

Figure 23

Epinotia seorsa Heinrich, Journ. Washington Acad. Sci., vol. 14, No. 16,

1924, p. 392.

Male genitalia of type figured.
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ANCHYLOPERA TENEBRICA, new speciea

A dark fuscous species with iinicolorous basal patch and outer dark
band on fore wing and with the white basal area of costa somewhat
obscured by dark dusting.

Palpus fuscous shaded with sordid white toward base and on inner

side. Face, head, and thorax brownish fuscous. Fore wing with basal

patch, outer dark band and tornal area fuscous brown more or less

dusted with blackish brown; outer subcostal area paler brown; basal

half of costa whitish gray with several fine dark brown dashes on costal

edge and a slight dusting of dark scales on the whitish ground beneath,

the pale costal area continuing as an obscure whitish gray band
between basal patch and outer dark band to dorsum and thence in a

curve above tornal dark area to termen near tornus ; outer half of

costa with eight strong white dashes, the inner one continued as a

leaden metallic line along outer margin of outer dark band; at apex

a prominent dark spot; ciUa fuscous shading to dirty white at tornus

and with a white subapical spot cut by a thin black Une. Hind wing

pale smoky fuscous; cilia slightly paler.

Male genitalia as in spiraeijoliana but smaller, nearly two-thirds

size of those of spiraeifoliana.

Alar expanse.—12-13 mm.
Type and paratype.—Cat. No. 41212, U.S.N.M.; paratypes also in

Canadian National and Bryant collections.

Type locality.—Bilby, Alberta, Canada.

Food plant.—Unknown.
Described from male type and three male paratypes from the type

locality (O. Bryant, June 1, 1924, and June 12, 1924).

Close to spiraeifoliana Clemens. Distinguished by its darker color,

less distinctly white basal costal area, and much smaller genitalia.

ANCHYLOPERA MIRA, new species

A species of the hurgessiana-laciniana group with fawn brown

basal patch and a red outer bar on fore wing.

Palpus and face white. Head ocherous. Thorax fawn brown,

paler (more ocherous) toward anterior margin; tegula white with

slight ocherous shading. Fore wing with ground color bright ocher-

ous; basal patch fawn brown with outer margin slanting; outer bar

distinctly reddish and containing two black longitudinal streaks;

base of costa white, unmarked; costa beyond outer bar marked by

several reddish brown dashes interspaced with white and with a

large reddish spot at apex; area between basal patch and outer

bar of the ground color somewhat dusted with white; cilia pale

ocherous with a white subapical spot broken by a slight black dash.

Hind wing very pale smok}^ fuscous, almost white in some specimens;

cilia white.
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Male genitalia as in hurgessiana.

Alar expanse.—13-15 mm.
Type and paratypes.—Cat. No. 41213, U.S.N.M.; also paratypes

in American Museum, Canadian National, and Barnes collections.

Type locality.—Chimney Gulch, Golden, Colo. (Oslar).

Food plant.—Unknown.
Described from male type, female paratype, and four male paratypes

from the type locality, dated "April" (type and three other males),

"6-14-07" (female) and "7-15-04" (one male); one male paratype

from Clear Creek, Colo. (Oslar, "5-30-07"); and one female paratype

from Denver, Colo. (Oslar, "6-14-04 ").

Besides the above I have before me specimens from St. Johns,

Quebec (W. Chagnon, "3-VI-14," male without abdomen), Palos

Park, Chicago, 111. (A. Kwiat, "VI-4-04," male without abdomen).

New Hampshire (male, no date), Wisconsin (male, no date), and

Vavenby, British Columbia (Theo. A. Moilliet, "22-V-1924," Black-

more No. 797, male).

This is the form to which I referred in my revision of the Eucos-

minae (U. S. National Museum Bull. 123, p. 242) as a possible variety

of platanana Clemens. I am inclined now to believe that it is a good

species, closer if anything to hurgessiana than to platanana.

ANCHYLOPERA MIRA FURVESCENS, new variety

A dark variety and presumably a food plant race of the preceding

species. Ground color of fore wing more suffused with fuscous,

especially in terminal area; basal patch very dark brown; outer bar

dark red and more diffused, the red blending into the fuscous of the

terminal area, which has none of the contrasted yellow color of typical

mira. Hind wing smoky fuscous; cilia slightly paler, sordid.

Genitalia as in typical mira.

Alar expanse.—12.5-14 mm.
Type.—In American Museum.
Paratypes.—Cat. No. 41214, U.S.N.M.; also in Canadian National

and Barnes collections.

Type locality.—New Haven, Conn.

Food plant.—Unknown.
Described from male type from the Kearfott collection of the

American Museum (" VI-10 ") ; one female paratype from the Fernald

collection without locality label; two female paratypes from New
Hampshire (one from Dublin, August Busck, collector; the other with

only the New Hampshire label) ; and one female paratype from

Quebec (A. W. Hanham "266").

In color much like the European derasana Hiibner.
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ANCYLIS ALBAFASCIA, new species

Figure 5

A dark brown species with a narrow Avhite transverse fascia on

fore wing from costa before middle to outer third of dorsum.

Palpus white, shaded with pale fuscous on outer side and toward

apex. Head and thorax glossy fuscous brown. Fore wing very dark

brown; costa with two pairs of short white dashes before middle and

four pairs on outer half; from the first pair of antimedial costal

dashes a narrow but somewhat irregular band of white scales extends

to outer third of dorsum, forming to the naked eye a thin white

transverse fascia; no ocelloid patch; in terminal area a couple of very

obscure, thin, semimetallic curved bands continue from the first and

and second postmedian pair of white costal dashes (not visible

except under magnification); some faint white scaling at termen

near tornus; cilia shining metallic fuscous with a couple of strong

white dashes below apex, at extreme apex of the general wing color.

Hind wing dark brown, but slightly paler than fore wing; cilia paler

with a dark basal band, the scale ends toward apex whitish.

Male genitalia figured from type.

Alar expanse.—11-14 mm.
Tyjye.—In Barnes collection.

Paratypes.—Cat. No. 41215, U.S.N.M.; also in American Museum
and Barnes collections.

Type locality.—Mineralking, Tulare County, Calif.

Food plant.—Unknown.
Described from male type, four male and three female paratypes

from the type locality ("June 24-30" and "July 1-7"); one male

paratype and two female paratypes from San Bernardino, Calif.

("June 1-7").

A distinct species, not to be confused with anything else in the

genus. In genitalia nearest to unguicella Linnaeus, which species it

precedes in my arrangement, but with much slenderer harpes.

HYSTRICOPHORA OCHREICOSTANA (Walsingham)

Figure 29

In a paper published in the Journal of the Washington Academy
of Sciences (vol. 14, No. 16, 1924, p. 393) I expressed the opinion that

ocTireicostana was nothing but a variety of taleana Grote. I had

noted the differences in the harpes of the two and the color differ-

ences on basal half of costa of fore wing, but had overlooked entirely

a very striking character in the tergite of the eighth abdominal seg-

ment. In taleana this part is distinctly excavate, while in ocTireicost-

ana it is produced as a blunted triangle (compare figs. 27, 29). Such
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differences are more than can be expected between varieties; and the

two {tdleana and ochreicostana) must be held as distinct species.

The type of taleana (or what remains of it, two detached fore wings

on card mounts) is in the Fernald collection of the United States

National Museum, and not in the British Museum as I had written.*

HYSTRICOPHORA LORICANA (Grote)

Figures 24, 26

Phoxopteris loricana Grote, Can. Ent., vol. 12, 1880, p. 218.

Ancylis loricana (Grote) Fernald, in D3^ar List N. Amer. Lepid., No. 5265.

—

Barnes and McDunnough, Check List Lepid. Bor. Amer., No. 7202,

1917.—Heinrich, U. S. Nat. Mus. Bull. No. 123, 1923, p. 253.

The acquisition by the United States National Museum of the

Fernald collection has enabled me to make a genitalia slide of the

type and only available specimen of this species, and to place it

where it properly belongs, in Hystricopliora rather than Ancylis. In

pattern and coloration it fits nicely with taleana, ochreicostana and

decorosa, the four forming a compact group of similarly marked but

very distinct and easily recognized species.

HYSTRICOPHORA DECOROSA, new species

Figures 25, 28

Similar to the foregoing but much darker, with more restricted

orange-yellow costal marking, differently shaped unspined tergite of

eighth abdominal segment (compare figs. 26, 28), and differently

shaped harpes. In loricana they are symmetrical and the ventral

element of the divided harpe is very broad (roughly triangular) while

in decorosa they are asymmetrical and the ventral element is very nar-

row and elongate (compare figs. 24, 25).

Antenna with basal joint black; ocherous beyond. Palpus sordid

ocherous, shading to fuscous at apex. Head, thorax, and fore wing

semilustrous blackish fuscous; on costa of fore wing near apex a

conspicuous triangular orange colored spot, bordered inwardly by a

narrow dull metallic band extending from outer fourth of costa to

termen below apex and broken by three pale costal dashes inter-

spaced with black; the two inner dashes sordid whitish ocherous and

the apical dash clear white; a somewhat larger orange blotch occupy-

ing area between ocelloid patch and termen; ocelloid patch consisting

of two short black dashes between two short obscure metallic vertical

bars; termen edged by a fine black line; cilia lustrous, dark, nearly

concolorous with ground color of wing. Hind wdng concolorous with

fore wing; cilia but very little paler.

Harpes of male genitalia and tergite of eighth abdominal segment

figured from type.

» Journ. Wash. Acad. Sci., vol. 14, 1924, p. 393,
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Alar expanse.—13-15 mm.
Ty^?^.—Cat. No. 41216, U.S.N.M.
Paratype.—In American Musemn.
Type locality.—"Enterprise, Florida."

Food plant.—Unknown.
Described from male type and one male paratype from the type

locality (P. Laurent, collector, "4-16" and "4-17"); the former from
the Fernald collection and the latter from the American Museum.
The addition of this species and loricana to the genus and the

changes that have been made since the publication of my revision of

the Eucosminae make it necessary to amend the specific key given in

that paper. The amended key follov/s

:

KEY TO THE SPECIES OF HYSTRICOPHORA

1. Fore and hind wings both white vestaliana (Zeller).

Fore and hind wings not both white; if fore wing white, hind wing fuscous
or dark brown _ 2

2. Outer part of costa and terminal area of fore wing strongly marked and
shaded with bright orange yellow 3

Outer part of costa and terminal area not so marked 6

3. Head bright orange yellow 4

Head blackish or bronzy fuscous. 5

4. Basal half of fore wing yellowish, lighter than ground color of wing.

ochreicostana (Walsingham).
Basal half of fore wing not yellowish, of the ground color taleana (Grote).

5. Head, thorax, and ground color of fore wing bronzy fuscous, shining.

loricana (Grote).

Head, thorax, and ground color of fore wing blackish fuscous, semilustrous.

decorosa (Heinrich).

6. Fore wing white, whitish gray, whitish ocherous, or pale brownish gray 7

Fore wing ocherous brown, dull golden ocherous, golden fawn, or pale

saffron 10

7. Ground color of fore wing sordid whitish ocherous roessleri (Zeller).

Ground color of fore wing white, whitish gray, or pale brownish graj' 8

8. A well-contrasted pale spot near tornus; paler than rest of wing.

ostentatrix Heinrich.

No such contrasted pale spot near tornus; tornus at least no paler than

ground color 9

9. Fore wing grayish white, blotched on dorsal half with brownish; cilia of hind

wing with dark basal band asphodelana (Kearfott).

Fore wing nearly pure white; cilia of hind wing without dark basal band.

var. seraphicana Heinrich.

10. Ground color of fore wing ocherous brown, more brown than yellow, nowise

golden 11

Ground color of fore wing more golden than brown 12

11. Fore wing without ocelloid markings above tornus stygiana (Dyar)

Fore wing with two or three short fine black dashes above tornus.

var. californiae Heinrich.

12. Costa of fore wing straight from before middle of apex...paradisiae Heinrich.

Costa of fore wing slightly arched before apex 13

13. Fore wing a dull golden fawn color leonana Walsingham.

Fore wing a pale golden saffron color aurantiana Walsingham.
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EXPLANATION OF PLATES

The drawings accompanying this paper were made under the author's super-

vision by Miss Mary Folej', of the Bureau of Entomology. The photographs

were taken by Mr. J. G. Pratt, of the Bureau of Entomology.

Plate 1

Male genitalia (Eucosminae)

Fig. 1. Tliiodia insignata Heinrich.

2. Thiodia latens Heinrich.

3. Thiodia pastigiata Heinrich.

4. Thiodia bucephaloides (Walsingham).

5. Ancylis alhafascia Heinrich.

6. Thiodia parvana (Walsingham).

7. Thiodia lepidana (Walsingham).

8. Epiblema hirsutana (Walsingham).

Plate 2

Male genitalia (Eucosminae)

Fig. 9. Eucosma dapsilis Heinrich.

10. Eucosma shastana (Walsingham).

11. Eucosma eburata Heinrich.

12. Eucosma fandana Kearfott.

Plate 3

Male genitalia (Eucosminae)

Fig. 13. Eucosma perpropinqua Heinrich.

14. Eucosma persolita Heinrich.

15. Eucosma nuntia Heinrich.

16. Epinotia nonana (Kearfott).

Plate 4

Male genitalia (Eucosminae)

Fig. 17. Eucosma inquadrana (Walsingham).

18. Eucosma juncticiliana (Walsingham).

19. Eucosma mirosignata Heinrich.

20. Eucosma russeola Heinrich.

21. Epinotia basipunctana (Walsingham).

22. Epinotia subviridis Heinrich.

23. Epinotia seorsa Heinrich.

24. Hystricophora loricana (Grote).
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Plate 5

Structural characters (Eucosminae)

Fia. 25. Hystricophora decorosa Heiurich; harpes of male genitalia.

26. Hystricophora loricana (Grote); dorsal tergite of eighth abdominal
segment.

27. Hystricophora taleana (Grote); dorsal tergite of eighth abdominal
segment.

28. Hystricophora decorosa Heinrich; dorsal tergite of eighth abdominal
segment.

29. Hystricophora oclireicostana (Walsingham); dorsal tergite of eighth

abdominal segment.

30. Eucosma derelicta Heinrich; right harpe of male genitalia.

31. Eucosma excusabilis Heinrich; right harpe of male genitalia.

32. Eucosma juncticiliana (Walsingham); right harpe of male genitalia.

o
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RECENT FORAMINIFERA FRO^^I OFF JUAN FERNANDEZ
ISLANDS

By Joseph A. Cushman and R. T. D. Wickenden

Of the Cushman Laboratory for Foraminiferal
Research, Sharon, Mass.

During his cruise about South America, Dr. Waldo Schmitt col-

lected foraminifera from a number of interesting localities. Among
these is a collection of material taken by means of a "bull-dog"

snapper from shallow water 10-20 fathoms, in Cumberland Bay, Juan
Fernandez Island, Chile. This represents a region very little known
as far as the foraminifera are concerned. Since d'Orbigny's classic

memoir published in 1839 ^ almost no records are known from the

west coast of South America or adjacent islands. The Challenger

cruised in this region and the Albatross made a trip about South

America on which a few samples were collected, but these have not

been worked up for their contained foraminifera. The Challenger

dredged in the vicinity of Juan Fernandez but only in very deep

water so that the records have little in common with this shallow-

water material.

The fauna is interesting on account of its association with other

regions. Some of the species are evidently East Indian or Australian

in their relationship, such as Spirillina spinigera, Patellina advena,

Tretomphalus huUoides, etc. Others seem to be more closely related

to colder water faunas such as are known from the west coast of

North and South America represented by such species as Gaudryina

triangularis, Sigmoidella (Sigmoidina) pacijica, Elphidium articularia,

Bulimina patagonica, Angulogerina carinata, and others. There

are a few representatives of pelagic species such as Glohigerina

conglomerata, G. infiata, G. triloba, Globorotalia menardii, and G.

truncatidinoides.

Some of the species are represented by too few specimens to allow

a full description and identification. Some of these are, however, of

sufficient interest so that figures are here given for future reference.

Several of the species have proved to be new. The figures on the

' Voy. Amfir. Mfirid., 1839, Foraminiferes.

No. 2780.—Proceedings U. S. National Museum, Vol. 75« Art. 9.

27136—29 1
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plates are from carefully made camera lucida drawings and have

sufficient detail so that it is hoped the characters of the specimens

of the collection will be adequately given. Descriptions of the

species follow.

Family TEXTULARIIDAE

Genus GAUDRYINA d'Orbigny, 1839

GAUDRYINA TRIANGULARIS Cushman

Plate 1, figures 1 a, b

Gaudryina triangularis Coshman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911,

p. 65, fig. 104 (in text); BuU. 103, U. S. Nat. Mus., 1918, p. 56, pi. 20,

fig. 3; Proc. U. S. Nat. Mus., vol. 56, 1919, p. 604; Publ. 291, Carnegie

Inst. Washington, 1919, p. 35; Bull. 100, U. S. Nat. Mus., vol. 4, 1921,

p. 148; U. S. Geol. Survey, Prof. Paper 129 F., 1922, p. 127; Prof. Paper

133, 1923, p. 21, pi. 3, fig. 5; Ball. Scripps Inst. Oceanography, Tech.

Ser., vol. 1, 1927, p. 138.

Test slightly longer than broad, for the most part triangular, the

angles subacute, early chambers triserially arranged, later ones

biserial, few; wall coarsely arenaceous, smoothly finished; aperture

a narrow slit at the inner margin of the last-formed chamber.

Length 0.35 mm.
Family MILIOLIDAE

Genus QUINQUELOCULINA d'Orbigny, 1823

QUINQUELOCULINA VULGARIS d'Orbigny

Plate 1, figures 7 a-c

Quinqueloculina vulgaris d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p.

302. — Terquem, Mem. Soc. Geol. France, ser. 3, vol. 1, 1878, p. 66, pi. 6

(11), figs. 20a-21.

There are a few specimens in the collection similar to that figured

which may be referred to this species of d'Orbigny. The wall shows

a few longitudinal costae.

QUINQUELOCUUNA LAEVIGATA d'Orbigny

Plate 1, figures 4 a-c

Quinqueloculina laevigata d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 301; in

Barker, Webb and Berthelot, Hist. Nat. lies Canaries, 1839, vol. 2, pt.

2 "Foraminiferes," p. 143, pi. 3, figs. 31-33.

A few specimens with smooth surface and general shape as that

given on Plate 1, figure 4, are referred to this species of d'Orbigny.

From the records, this species seems to have a very wide range, but

this is probably due to its smooth surface and lack of more definite

characters.

Length 0.27 mm., breadth 0.13 mm.



ART. 9 RECENT FORAMINIFERA CUSHMAN AND WICKENDEN S

QUINQUELOCUUNA PUNCTULATA d'Orbigny (?)

Plate 1, figures 2 a-c

Quinqueloculina punctulata d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 302.

Some authors have referred to this species forms similar to those

figured (PL 1, figs. 2 a-c). The surface is smooth or finely pitted

but not conspicuously so, and the chambers are decidedly angled.

QUINQUELOCULINA DURANDI, new species

Plate 1, figures 5 a-d

Test small, short and broad, only slightly longer than broad in front

view; periphery rounded or somewhat truncate; chambers distinct,

slightly inflated; sutures distinct, slightly depressed, sinuate; wall

thin, ornamented with longitudinal costae slightly raised and irregular

in size and often irregularly sinuate; aperture large, with a large flat

tooth.

Length 0.25 mm., breadth 0.20 mm., thickness 0.14 mm.
Holotype.— (Cat. No. 20775, U.S.N.M.) from Cumberland Bay,

Juan Fernandez, collected by Dr. Waldo Schmitt. The species has

been named for Senor Rene Durand, a resident of Juan Fernandez, in

appreciation of the generous hospitality and unstinted assistance

extended Doctor Schmitt during his sojourn on the island.

This is a peculiar small species but seems to be rather constant in

its somewhat unusual characters.

Genus TRILOCULINA d'Orbigny, 1826

TRILOCULINA GRACILIS d'Orbigny

Plate 1, figures 3 a-c

Triloculina gracilis d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba,

11839, " Foraminiferes," p. 181, pi. 11, figs. 10-12.—Cushman, Publ. 311,

Carnegie Inst. Washington, 1922, p. 74.

Test elongate, slender, triloculine; chambers rounded; sutures

very slightly depressed; apertural end extended into a cyhndrical

neck, the outer end of which is enlarged and has a phialine lip; surface

smooth or very finely striate; aperture circular, with a slight tooth.

Length 0.40 mm., breadth 0.13 mm., thiclmess 0.08 mm.
This species was described by d'Orbigny as rare from shore sands

of Cuba and Jamaica. It is recorded from four stations in the

Tortugas region. It is a very slender, thin-walled species, and most

easily distinguished by the characters of the aperture. The figured

specimen shows fairly well the general characters of the species.

I TRILOCUUNA ROTUNDA d'Orbigny

Plate 2, figures 2 a-c

Triloculina rotunda d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 299.

—

ScHLUMBERGER, M6m. Soc. Zool. Fi'auce, vol. 6, 1893, p. 64, pi. 1, figs.
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48-50; figs. 11, 12 (in text).

—

Cushman, Proc. U. S. Nat. Mus., vol. 56,

1919, p. 639; BuU. 100, U. S. Nat. Mus., vol. 4, 1921, p. 460; U. S. Geol.

Survey, Prof. Paper 133, 1923, p. 57, pi. 8, figs. 6, 7; Publ. 344, Carnegie

Inst. Washington, 1926, p. 82.

Miliolina rohtnda Millett, Journ. Roy. ]\Iicr. Soc, 1898, p. 267, pi. 5, figs.

15, 16.

—

Heron-Allen and Earl.\nd, Trans. Micr. Soc. London, vol. 20,

1915, p. 568, pi. 42, figs. 27-30.

Test somewhat longer than wide; chambers distinct, somewhat

inflated; periphery broadly rounded; sutures very slightly depressed,

distinct; wall smooth, polished, occasionally with transverse wrinkles;

apertural end somewhat contracted with a slightly thickened lip, the

aperture itself rounded with a single bifid tooth projecting somewhat

above the outline of the aperture.

Length 0.85 mm., breadth 0.60 mm.
This species apparently has a very wide distribution as it is recorded

from the Mediterranean, the West Indian region, and from the Indo-

Pacific.
TRILOCULINA CRASSA (?) (d'Orbigny)

Plate 2, figures 1 a-c

To this species are referred a few specimens with smooth surface

or very slightly costate of the form shown in the figure.

TRILOCULINA SUBROTUNDA (Montagu) (?)

Plate 1, figures 6 a-c

There are a few rather small specimens which although they are

triloculine fit rather closely the characters given for this species. In

some respects they resemble Triloculina circularis Bornemann but are

not in the usual form of that species.

Family OPHTHALMIDIIDAE

Genus CORNUSPIRA Schultae, 1854

CORNUSPIRA INVOLVENS (Reuss)

Plate 2, figure 3

Operculina involvens Reuss, Denkschr. Akad. Wiss. Wien, vol. 1, 1850, p.

370, pi. 46, fig. 30. .

Cornuspira involvens Reuss, Sitz. Akad. Wiss. Wien, vol. 48, Abt. 1, 1863, p.

39, pi. 1, fig. 2; vol. 50, Abt. 1, 1864, p. 450.

Test nearlj^ circular in side view, consisting of a proloculum and a

long closely coiled, planispiral second chamber of nearly equal diameter

throughout, slightly involute ; suture distinct, somewhat depressed;

wall smooth and polished, occasionally showing slight lines of growth;

aperture nearly the size of the open end of the tube.

Diameter 0.45 mm.
There are a few specimens of this simple, widely distributed species

in the material examined.
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Family FISCHERINIDAE

Genus FISCHERINA Terquem, 1878

FISCHERINA DUBIA (d'Orbigny)

Plate 2, figures 4 a-c

Rotalina dubia d'Orbigxy, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839,
"Foraminiferes," p. 91, pi. 2, figs. 29, 30.

Fischerina dubia Cushman, Publ. 311, Carnegie lust. Washington, 1922, p.

59, pi. 10, figs. 6, 7.

Test composed of a few coils, the early portion undivided, the last-

formed coil divided usually into four chambers or sometimes five, all

visible from the dorsal side, only those of the last-formed coil from
the ventral side as the chambers on that side are completely invo-

lute, ventral side somewhat concave, dorsal side slightly convex;

utures distinct but not depressed; wall thin, translucent, of a milky-
white color; aperture at the end of the last-formed chamber, circular,

or the inner portion somewhat flattened.

Diameter 0.40 mm., thickness 0.15 mm.
This species was described from Cuba by d'Orbigny, and has also

been recorded from the Tortugas region. It also resembles closely

Fischerina helix Heron-Allen and Earland, but does not have the spire

of that species.

Family TROCHAMMINIDAE
Genus CARTERINA H. B. Brady, 1884

CARTERINA FULVA Cushman

Plate 2, figures 6 a-c

Carlerina fulva Cushmax, Publ. 342, Carnegie Inst. Washington, 1924, p. 10,

pi. 1, fig. 3.

Test rotaliform, slightly longer than broad, compressed; chambers
5-8 in the last-formed coil; sutures distinct but not depressed on the

dorsal side, slightly depressed on the ventral side, curved; wall very

thin, translucent, composed largely of fusiform bodies, irregularly

arranged; aperture on the ventral side toward the umbilicus; color

yellowish-brown throughout.

Length 0.26 mm., breadth 0.22 mm., thickness 0.08 mm.
This species was originally described from Samoa and it is interest-

ing to find it ranging further to the east to Juan Fernandez. It is to

be suspected that the species also occurs as far westward as the east

coast of Africa.

Family LAGENIDAE

Genus LENTICULINA Lamarck, 1804

LENTICULINA CONVERGENS (?) Bornemann

Plate 2, figures 5 a,b

There are a ver}" few specimens of the form figured which are of

the general appearance of specimens usually referred to this species

of Bornemann.



6 PKOCEEDINGS OP THE NATIONAL MUSEUM vol.75

Genus MARGINULINA d'Orbigny, 1826

MARGINULINA species 7

Plate 3, figures 1 a-c

There is a single megalospheric specimen somewhat irregular in
|

shape which it has not seemed wise to definitely name at the present '

time. A figure of it is given for future reference.

Genus NODOSARIA Lamarck, 1812

NODOSARIA SUBSTRIATULA Cushman

Plate 3, figures 2, 3

Nodosaria subcanaliculata H. B. Brady, Rep. Voy. Challenger, Zoology,

vol. 9, 1884, p. 512, pi. 64, figs. 23, 24 (not Dentalina subcanaliculata

Neugeboren).

Nodosaria substriatula Cushman, Proc, U. S. Nat. Mus., vol. 51, 1917, p.

655; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 204, pi. 36, figs. 8, 9; pi.

52, figs. 7-9.

Test usually consisting of four chambers, the proloculum with a

globular body, an apical spine, and with definite longitudinal costae;

the second chamber much more elongate, flask shaped, with a long

neck, when partially covered by the third chamber becoming subcy-

lindrical, ornamented like the proloculum; third chamber still more
elongate, with a long neck, the surface ornamentation consisting of

short, broken, longitudinal striae; the fourth chamber similar but

remote, a large part of the neck between the two chambers visible;

final chamber with the apertural neck long and slender, smooth; the

apertural end with four or more flangelike costae extending up and

beyond the aperture and incurving somewhat over the aperture.

Length 0.45 mm., diameter 0.15 mm.
It is interesting to find this distinct species which is known to have

an Indo-Pacific distribution so far from the other records. No adult

with the four chambers was found, but the specimens with three

chambers figured here seem to be typical.

Genus LAGENA Walker and Jacob, 1798

LAGENA STRIATA (Montagu)

Plate 3, figures 4 a, 6

The form figured here is rare in the collection, and may be referred

to this species.
LAGENA LAEVIGATA (?) Reuss

Plate 3, figures 5 a,b

The form figured sometimes has very slight striae near the base,

and the aperture as shown is not entirely symmetrical.
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LAGENA species 7

Plate 3, figures 6 a, b

This form is a peculiar one in the ridges at the base. It is some-

what complex and has a thickened band along the periphery; the

aperture is elongate, elliptical.

"
Family POLYMORPHINIDAE

Genus SIGMOIDELLA Cushman and Ozawa, 1928

SIGMOIDELLA (SIGMOIDINA) PACIFICA Cushman and Ozawa

Plate 3, figures 7 a,b

Sigmoidella (Sigmoidina) pacifica Cushman and Ozawa, Contr. Cushman
Lab. Foram. Res., vol. 4, 1928, p. 19, pi. 2, fig. 13.

Test small, involute, somewhat compressed, few chambers visible

from the exterior, ovate, the greatest breadth below the middle;

chambers few, distinct, the last-formed one somewhat angled at the

periphery; sutures distinct, very slightly depressed; w^all smooth,

translucent; aperture radiate, terminal.

Length 0.43 mm., breadth 0.32 mm., thickness 0.14 mm.
The type of this species is from the China Sea, near Formosa. It

is interesting to find this species so far from its original locality,

although its know^n distribution is wide in the Pacific.

Family NONIONIDAE

Genus ELPHIDIUM Montfort, 1S08

ELPHIDIUM AETICULATUM d'Orbigny, RUGULOSt'M, new variety

Plate 3, figures S a, b

Test bilaterally symmetrical, umbilicate, somewhat compressed,

periphery rounded; about nine chambers in the last-formed coil,

slig'htl}" inflated; sutures slightly depressed, gently curved, somewhat
filled with a rugose secondary growth which, over the umbilical region,

fills that area, wall otherwise smooth, finely perforate; aperture con-

sisting of an arched opening in the median line and a few smaller

supplementary openings at either side.

Diameter 0.30 mm., thickness 0.12 mm.
Holotype oj variety.—{Cat. No. 20782, U.S.X.M.) from off Juan

Fernandez, collected by Dr. Waldo Schmitt.

This variety differs from the species described by d'Orbignj^ in the

peculiar ornamentation of the sutures and the umbilical regions, and

also in the aperture. The general shape and number of chambers is

very similar to d'Orbigny's species.

ELPHIDIUM SCHMITTI, new species

Plate 3, figvu-es 9 a~c

Test bilaterally symmetrical, slightl}^ compressed
;
periphery broadly

rounded; about seven chambers in the last-formed coil, inflated;
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sutures distinct, depressed, slightly curved, marked by a few small

retral processes; wall smooth, finely perforate except the umbilical

regions which are covered by a coarsely granular ornamentation;

apertures consisting of three or more small rounded openings at the

base of the last-formed chamber close to the median line.

Diameter 0.36 mm., thickness 0.15 mm.
Holotyiie.—{Cat. No. 20776, U.S.N.M.) from Juan Fernandez,

collected by Dr. Waldo Schmitt.

This is an interesting species especially in the ornamentation of

the umbilical regions.
ELPHIDIUM species

Plate 3, figures 10 a, b

This species figured on Plate 3, figure 10 is not given a name as

further specimens should be studied to determine its exact relation-

ships. It is noted here for future reference.

Family BULIMINIDAE

Genus BULIMINELLA Cushman, 1911

BULIMINELLA ELEGANTISSIMA (d'Orbigny)

Plate 3, figures 12 a, b

Bulimina elegantissima d'Orbigny, Yoy. Amer. M(5rid., 1839, vol. 5, pt. 5,

"Foraminiferes," p. 51, pi. 7, figs. 13, 14.

Bulvminella elegantissima Cuskman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911)

p. 89.

This species was described by d'Orbigny- from the west coast of

South America where he had specimens from several stations from
Peru to Chile. There have been numerous forms referred to this

species from various parts of the v\-orld both fossil and recent. Our
specimens from Juan Fernandez are of the slender form figured by
d'Orbigny from his types.

Genus BULIMINA d'Orbigny

BLLiMINA PATAGONICA d'Orbigny

Plate 3, figures 11 a,h

Bulimina 'patagonica d'Orbigny, Voy. Amer. Merid., 1839, vol. 5, pt. 5'

"Foraminiferes," p. 50, pi. 1, figs. 8, 9.

There are a few specimens which may be referred to this species.

They are elongate, fusiform, the last few chambers smooth, the earlier

ones marked by short spines both on the border of the chamber and

some on the chamber faces. It seems best referred to this species of

d'Orbigny which he described in his South American work. It some-

what resembles Bulimina marginata, but seems to be distinct.
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BULIMINA PATAGONICA d'Orbigny, GLABRA, new variety

Plate 4, figures 1 a-c

Test broadest near the apertural end and much Hke d'Orbigny's

figure of Bulimina 'patagonica, except that the ornamentation at the

base of the chambers is wanting.

Holotype of variety.—{C&t. No. 20777, U.S.N.M.), collected by
Dr. Waldo Schmitt in material from off Juan Fernandez.

Genus VIRGULINA d'Orbigny, 1826

VIRGULINA SCHREIBERSIANA Czjzek

Plate 4, figures 2 a, b

There have been very many forms referred to t'lis species which

have no surface ornamentation, and the chambers rather irregularly

arranged. The specimens fit Czjzek's species as closely as do many
others, and it has seemed best to leave them under his name.

Genus BOLIVINA d'Orbigny, 1839

BOLIVINA DONIEZI, new species

Plate 4, figures 3 a, h

Test small, depressed, broadest near the apertural end; chambers

comparatively few, consisting of 8 or 10 pairs; wall very coarsely

perforate, the earlier chambers with a few coarse perforations near

the basal margin, the adult chambers with the coarse perforations

scattered over the general surface; chambers fairly narrow, but

becoming higher toward the apertural end; sutures distinct, depressed,

strongly oblique; aperture elongate, arched, in the median line at

the base of the last-formed chamber.

Length 0.36 mm., breath 0.15 mm., thickness 0.10 mm.
Holotype—{Cat. No. 20778, U.S.N.M.) from material collected

by Doctor Schmitt from off Juan Fernandez. The species has been

named for Sefior Doniez of the firm Recart & Doniez, concessionaires

of the principal lobster fishery on the island.

This species from other records is probably widely distributed in

the Indo-Pacific region.

BOLIVINA SUBEXCAVATA, new species

Plate 4, figures 4 c, 6

Test small, broadest near the apertural end, from which it rapidly

tapers to the initial end; periphery rounded; chambers few, con-

sisting of six or eight pairs, the earlier ones broad and low, the later

ones increasing in height toward the apertural end; sutures distinct,

depressed, slightly oblique; wall very coarsely perforate, with two
regions, one at either side of the central area, which is excavated;

aperture, an arched indentation at the base of the last-formed

chamber in the median line.

Length 0.32 mm., breadth 0.18 mm., thickness 0.12 mm.
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Holotype.—{Csit. No. 20779, U.S.N.M.) from off Juan Fernandez,

collected by Dr. Waldo Schmitt.

This is a peculiar small form especially marked by the coarse

perforations and the two distinct ridges close to the median line.

It is somewhat similar to a species which occurs off the European

coast and has often been known as Bolivina 'plicata d'Orbigny,

although it is not that species. Bolivina suhexcavata apparently has a

wide range in the South Pacific from other records and material that we
have.

BOLIVINA cf. KARRERIANA H. B. Brady, var. CARINATA Millett

Plate 4, figure 5

This species which is figured is much compressed, has numerous

chambers which are low and broad with strongly oblique sutures,

and all but the last chambers ornamented, with a few distinct

longitudinal costae and the periphery subacute. It is not entirely

typical of Millett's variety, but may be left under that name until

more is known concerning it.

Genus LOXOSTOMUM Ehrenberg, 1854

LOXOSTOMUM cf. MAYORI (Cushman)

Plate 4, figures 6 a-c

This small, somewhat irregular specimen belongs in this genus, as

the aperture is terminal and away from the edge of the last-formed

chamber. The wall is finely perforate and the earlier portion has

traces of fine longitudinal costae. L. mayori has a wide distribution,

and this may be a somewhat irregular form of it.

Genus UVIGERINA d'Orbigny, 1826

tlVIGERINA VIRGULINOIDES, new species

Plate 4, figures 8 a-c

Test elongate, broadest toward the apertural end, the early portion

triserial, later portion irregularly biserial and twisted; chambers
numerous, inflated, the last-formed ones forming a somewhat com-
pressed test; sutures distinct, depressed; wall smooth, finely

perforate, thin; aperture terminal with a short tubular neck and

sometimes with a slight lip.

Length 0.25 mm., breadth 0.10 mm., thickness 0.07 mm.
Holotype.—{Cat. No. 20780, U.S.N.M.), collected by Doctor

Schmitt in his material from Juan Fernandez.

This is a peculiar species with the last-formed portion becoming dis-

tinctly biserial. It resembles somewhat irregular forms of Virgulina,

but it has the distinct characters of Uvigerina. There are a number
of specimens all of this same form, showing that it is not an abnor-

mally shaped specimen. There are a few other species of this genus

which become depressed and biserial, mostlj^ in the late Tertiary of

the Mediterranean region.
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Genus ANGULOGERINA Cushman, 1927

ANGULOGERINA CARINATA Cushman

Plate 4, figures 7 a-d

Angulogerina carinata Cushman, Bull. Scripps Inst. Oceanography, Tech.

Ser., vol. 1, 1927, p. 159, pi. 4, fig. 3.

Test generally triangular in section, initial end bluntly rounded;

chambers few, distinct, the three sides flattened, the angles sharply

carinate, often with fine radial tubules; sutures distinctly depressed;

wall thick, opaque, mostly smooth but with traces of some longitudinal

costae.

This species was described from recent material from off the west

coast of America. It is interesting to note that Brady in the

Challenger Report (pi. 74, fig. 18) figures this species under another

name from north of Juan Fernandez m deep water.

Family ROTALIIDAE

Genus SPIRILLINA Ehrenberg, 1841

SPIRILUNA VIVIPARA Ehrenberg, variety

Plate 4, figures 9 a, b

There are a few specimens of a form of Spirillina in which the later

coils are coarsely perforate as in the typical form of the species, but

the earlier coils are somewhat ornamented b}'^ radial lines. Such

forms are recorded from the South Pacific under various names by

Sidebottom, Chapman, and others.

SPIRILLINA SPINIGERA Chapman, variety

Plate 5, figures 1 a-c

The figured specimen shows the characters of this form, which may
be considered a variety of Chapman's species. One side is flattened

and covered by a rugose ornamentation, the other somewhat rounded,

having radial lines and the inner edge along a spiral suture with a

row of pits each with a distinct border. The periphery is extended

into spinose projections similar to those seen in Chapman's species.

Not enough specimens were obtained to make clear the full characters.

Genus PATELLINA Williamson, 1858

PATELLINA ADVENA Cushman

Plate 4, figures 10 a-c

Patellina advena Cushman, U. S. Geol. Survey Prof. Paper 129-F, 1922,

p. 135, pi. 31, fig. 9; Prof. Paper 133, 1923, p. 37; Publ. 342, Carnegie

Inst. Washington, 1924, p. 32.

Test plano-convex, early portion composed of chambers spirally

arranged, later ones elongate and becoming nearly annular; chambers

partly divided by numerous longitudinal septae, visible from the

exterior, forming what seems to be a radiating pattern; ventral side

with numerous radiating lines near the periphery.

Diameter 0.30 mm., height 0.18 mm.
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This small, scalelike species has been recorded from the region of

Samoa and possibly is widely distributed in the South Pacific. The
types are from the Lower Oligocene of the Coastal plain of the

United States.

It is a species which has much finer divisions than the Atlantic

species P. corrugata Williamson.

Family CYMBALOPORETTIDAE
Genus TRETOMPHALUS Moebius, 1880

TRETOMPHALUS BULLOIDES (d'Orbigny)

Plate 5, figures 2-4

Rotalina htdloides d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1S39,

"Foraminiferes," p. 104, pi. 3, figs. 2-5.

Cymbalopora bulloides Carpenter, Parker, and Jones, Introd. Foram, 1862,

p. 216.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 638,

pi. 102, figs. 7-12, text figs. 20 a-c.

Tretomphalus bulloides Moebius, Beitr. Meeresfauna Insel Mauritius, 1880,

p. 98, pi. 10, figs. 6-9.

—

Cushman, Publ. 311, Carnegie Inst. Washington,

1922, p. 42, text figs 2, 3; Publ. 342, 1924, p. 36, pi. 11, figs. 1-3.

Test free, subgiobular, early chambers rotaliform, numerous, rather

coarsely perforate, forming a cap to which is attached a large final

" balloon-chamber," subspherical, with coarse perforations on the ven-

tral side and within, a "float-chamber" with a single opening at the

base from which a tubular neck projects inward; color of the early

chambers dark brown, the last chamber colorless.

Diameter 0.30 mm.; height 0.35 mm.
Figure 4 shows the adult, and figures 2 a-c the early stage some-

what similar to Discorhis.

Family CASSIDULINIDAE

Genus CASSIDULINA d'Orbigny, 1826

CASSroULINA CRASSA d'Orbigny

Plate 5, figures 5 a-c

Cassidulina crassa d'Orbigny, Voy. Amer. M<§rid., 1839, vol. 5, pt. 5,

"Foraminiferes," p. 56, pi. 7, figs. 18-20.

There are a few specimens of this species which d'Orbigny described

in his South American monograph.

Family GLOBIGERINIDAE

Genus GLOBIGERINA d'Orbigny, 1826

GLOBIGERINA CONGLOMERATA Schwager

Plate 5, figures 6 a-c

Globigerina conglomerata Schwager, Novara Exped., Geol. Tlieil., pt. 2,

1866, p. 255, pi. 7, fig. 113.

—

Cushman, Bull. Scripps Inst. Oceanography,

Tech. Ser., vol. 1, 1927, p. 172.
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Glohigerina dutertrei H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,

1884, pi. 81, figs. 1-3 (not d'Orbigny).

Glohigerina dubia H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

pi. 79, figs. 17 a-c (not Egger).

Test subglobose in the early stages, consisting of but four chambers

in each coil, closely grouped; aperture small and with a distinct lip;

in later stages with five or six chambers in a coil, the last coil usually

below the level of the others and with a distinct umbilicus.

This is one of the commonest species in the Pacific and was first

described by Schwager from the Pliocene of Kar Nicobar.

GLOHIGERINA INFLATA d'Orbigny

Plate 5, figures 8 a-c

Glohigerina inflata D'Orbigny, in Barker, Webb, and Berthelot, Hist. Nat.

lies Canaries, 1839, vol. 2, pt. 2 " Foraminiferes," p. 134, pi. 2, figs. 7-9.—

H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 601, pi. 79,

figs. 8-10.

There are a few specimens of this species in the material, but not

as common as the preceding.

GLOBIGERINA TRILOBA Reuss

Plate 6, figures 1 a-c

Glohigerina triloha Reuss, Denkschr. A"kad. Wiss. Wien, vol. 1, 1850, p. 374,

pi. 47, fig. 11.

There are a very few specimens such as figured here in which the

final coil is made up almost entirely by three chambers, and may be

referred to Reuss's species,

GLOBIGERINA species

Plate 5, figures 7 a-c

This very small form is interesting as it has a smooth young, later

becoming spinose and the umbilical area covered by a thin platelike

projection of the ventral side of the last-formed chamber. Rhumbler

has figured similar forms in his Plankton Expedition Report, and

they occur in the Upper Cretaceous. Not enough specimens were

obtained to warrant a full description as these are evidently young

specimens.
Family GLOBOROTALIIDAE

Genus GLOBOROTALIA Cushman, 1927

GLOBOROTALIA MENARDH (d'Orbigny)

Plate 6, figures 2 a-c

Rotalia menardii d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 273; Modules

No. 10.
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Pulvinulina menardii Owen, Journ. Linn. Soc. London (Zool.), vol. 9, 1867,

p. 148, pi. 5, fig. 6.

Globorotalia menardii Cushman, Bull. Scripps Inst. Oceanography, Tech. Ser.,

vol. 1, 1927, p. 175.

This is a very widely distributed pelagic species, but shows some
variation in the different oceans.

GLOBOROTALIA TRUNCATULINOIDES (d'Orbigny)

Plate 6, figures 3 a-c

Rotalina iruncalulinoides d'Orbigny, in Barker, Webb, and Berthelot, Hist.

Nat. lies Canaries, vol. 2, pt. 2 " Foraminiferes," 1839, p. 132, pi. 2, figs.

25-27.

Pulvinulina truncatulinoides PAiiKER&nd. Jones, Phil. Trans., vol. 155, 1865,'

p. 398, pi. 16, figs. 41-43.

Globorotalia iruncalulinoides Cushman, Bull. Scripps Inst. Oceanography,

Tech. Ser., vol. 1, 1927, p. 176.

The few specimens of this species are unusually spinose about the

aperture.
Family ANOMALINIDAE

Genus ANOM.4lLINA d'Orbigny, 1826

ANOMALINA SCHMITTI, new species

Plate 6, figures 5 a-c

Test with the dorsal side flattened, ventral side especially in the

central portion forming a fairly high spire, last-formed coil evolute

on both sides; periphery smooth, keeled, especially in the younger

portion; eleven or twelve chambers in the last-formed coil in the adult,

not inflated; sutures distinct, very slightly if at all depressed, limbate

on the dorsal side, slightly curved; wall coarsely perforate,

especially on the dorsal side; aperture low, broad at the peripheral

margin.

Length 0.40 mm., breadth 0.36 mm., thickness 0.20 mm.
Holotype.—{Cat. No. 20781, U.S.N.M.) from Juan Fernandez,

collected by Dr. Waldo Schmitt.

This is an interesting species, especially in the sphe that is

developed.
ANOMALINA CORONATA H.B. Brady (?)

Plate 6, figures 9 a-c

The peculiar form here figured is evidently an abnormal specimen.

The chambers are not all arranged in a single plane, but in general

it has the characters of this species.

ANOMALINA (?) species

Plate 6, figures 6 a-c

This peculiar specimen has some of the characters of Anomalina,

yet in others, resembles Nonion. It is figured here for future

reference.
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ANOMALINA cf. GROSSERUGOSA (Gumbel)

Plate 6, figures 7 a,b

The specimen figured may belong to this species, although there

were not enough of them to give the full specific characters.

Genus CIBICIDES Montfort, 1808

CIBICIDES species

Plate 6, figures 4, 8

These figures probably represent two distinct species. There is

so much variation in these attached forms that it does not seem
wise to give them specific names until a study may be made of a

larger series to show developmental steps and variation, and espe-

cially the characters associated with microspheric and megalospheric

forms.
EXPLANATION OF PLATES

Plate 1

Figs. 1 a, b; GaudrT/ina triangularis. XIOO. a, front view; 6, apertural view.

2 a-c. Quinqueloculina 'punctulala. X50. a, 6, opposite sides; c, apertural

view.

3 a-c. Triloculina gracilis. X05. a, b, opposite sides; c, apertural view.

4 a-c. Quinqueloculina laevigata. X150. a, 6, opposite sides; c, apertural

view.

5 a-d. Quinqueloculina durandi, new species, a, b, opposite sides; c, d,

apertural views, a-c, X95; d, X190.
6 a-c. Triloculina subrotunda. X50. a, b, opposite sides; c, apertural

view.

7 a-c. Q%iinqueloculina vulgaris. XlOO. a, b, opposite sides; c, apertural

view.
Plate 2

Figs. 1 a-c. Triloculina crassa. X50. a, 6, opposite sides; c, apertural view.

2 c-c. Triloculina rotunda. X50. a, 6, opposite sides; c, apertural view.

3. Cornuspira involvens. X65.
4 a-c. Fischerina dubia. XlOO. a, dorsal view; b, peripheral view; c,

ventral view.

5 a, b. Lenticulina convergens. X95. a, side view; b, jDeripheral view.

6 a-c. Carterina fulua. X 150. a, dorsal view; b, peripheral view; c,

ventral view.
Plate 3

Figs. 1 a-c. Marginulina species. X150. a, side view; b, apertural view; c,

front view.

2, 3. Nodosaria substriatula. X95. a, a, front views; b, b, apertural

views.

4 a, b. Lagena striata. X95. a, front view; b, apertural view.

5 a, b. Lagena laevigata. X95. a, front view; b, apertural view.

6 a, b. Lagena species. X95. a, front view; b, apertural view.

7 a, b. Sigmoidella (Sigmoidina) pacifica. X95. a, front view; 6, apertural

view.

8 a, b. Elphidium articnlatum, variety rugulosum. X95. a, side view; b,

peripheral view.

9 a-c. Elphidium schmitti, new species. XlOO. a, b, opposite sides; c,

peripheral view.
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10 a, b. Elphidium species. X65. a, side view; b, peripheral view.

11 a, 6. Bulimina patagonica. X95. a, b, opposite sides.

12 a, b. Buliminella elegantissima. X95. a, b, opposite sides.

Plate 4

Figs. 1 a-c. Bulimina patagonica, variety glabra. X95. o, b, opposite sides; c,

apertural view.

2 a, h. Virgulina schreibersiana. X95. a, b, opposite sides.

3 o, b. Bolivina doniezi, new species. X95. a, front view; b, apertural

view.

A a,b. Bolivina subcxcavata, new species. X95. a, front view; 6, apertural

view.

5. Bolivina cf. karreriana, variety carinata. X95.
6 a-c. Loxostomum cf, mayori. X65. a, b, opposite sides; c, apertural

view.

7 a-d. Angulogerina carinata. X95. a-c, vieWs from different sides; d,

apertural view.

8 a-c. Uvigeritia virgulinoides, new species. X150. a, b, opposite sides;

c. apertural view.

9 a, b. Spirillina vivipara, variety. X150. a, b, opposite sides.

10 a-c. Patellina advena. X95. a, dorsal view; b, ventral view; c, side

view.
Plate 5

Figs. 1 a-c. Spirillina spinigera, variety. X95. a, c, opposite sides; b, pe-

ripheral view.

2-4. Tretomphalus bidloides. X95. 2a, dorsal view; 26, ventral view of

young specimen. 3, peripheral view. 4a, dorsal view; 46, side

view of adult.

5 a-c. Cassidulina crassa. X95. a, 6, opposite sides; c, peripheral view.

6 a-c. Globigerina conglomerata. X95. a, dorsal view; 6, ventral view; c,

peripheral view.

7 a-c. Globigerina species. X150. «, ventral view; 6, peripheral view; c,

dorsal view.

8 a-c. Globigerina inflata. X50. a, dorsal view; 6, ventral view; c, peri-

pheral view.
Plate 6

Figs. 1 a-c. Globigerina triloba. X50. a, peripheral view; b, dorsal view; c,

ventral view.

2 a-c. Globorotalia menardii. X50. a, ventral view; b, peripheral view;

c, dorsal view.

3 a-c. Globorotalia truncattdinoides. X65. a, ventral view; b, peripheral

view; c, dorsal view.

4 a-c. Cibicides species. X45. a, peripheral view; b, ventral view; c,

dorsal view.

5 a-c. Anomalina schmitti, new species. X95. a, ventral view; b, dorsal

view; c, peripheral view.

6 a-c. Anomalina (?) species. X95. a, c, opposite sides; b, peripheral

view.

7 a, b. Anomalina cf. grosser iigosa. X50. a, peripheral view; b, dorsal

view.

8 a-c. Cibicides species. X45. a, dorsal view; b, ventral view; c, pe-

ripheral view.

9 a-c. Anomalina coronata. X95. a, b, opposite sides; c, peripheral view.

o
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Figure l.—Sketch map of Burma with the division between the so-called
i'ERIPHERAL HiLL ' AND "CENTRAL BaSIN " REGION INDICATED BY THE FINECONTINUOUS line; the BROKEN LINE DELIMITING THE TRIANGULAR AREA REPRE-SENTS THE PORTION OF BURMA TO WHICH OUR KNOWLEDGE OF THE CONSTITUTION OFTHE OUGOCHAETE FAUNA IS ALMOST WHOLLY CONFINED. THE HEAVY OUTLINEBOUNDS THE PROVINCE EXCEPT ITS NORTHERN EXTREMITY



A SUMMARY OF THE EARTHWORM FAUNA OF BURMA
WITH DESCRIPTIONS OF FOURTEEN NEW SPECIES

By G. E. Gates

Judson College, Rangoon, Burma

INTRODUCTION

This paper is the first of a series which, it is hoped, will eventually

present the results of an extensive as well as comprehensive survey

of the terricolous oligochaete fauna of the province of Burma. There

are numerous climatic, geographical, and for the time being, financial

difficulties which prevent the orderly progress of such a survey.

Further papers will necessarily appear, therefore, as circumstances

permit, and for the immediate future at least, without reference to

any methodical systematic or geographical sequence.

The writer wishes to thank for assistance given during the course

of preparation of the present paper the United States National

Museum, Harvard University, the United States Bureau of Fisheries,

and the Marine Laboratories at Woods Hole; and Misses McNab
and Carpenter for aid with illustrations

GEOGRAPHICAL CONSIDERATIONS

The Province of Burma lies between 8° and 28° 30' north lati-

tude, and between 92° 11' and 101° 91' east longitude. It includes

an area of approximately 240,000 square miles. The extreme length

is about 1,300 miles and the greatest width about 700 miles. The
Province is said to be composed of seven natural regions: Two
coastal strips, Arakan and Tenasserim; three hilly or mountainous

regions, the western hills, the northern hills, and the Shan Plateau;

and two central regions, the deltas and the dry zone. However, the

country is commonly thought to comprise only two distinct regions

which are called colloquially the " Plains " and the " Hills." (Fig. 1.)

The first-mentioned region may be designated the Central Basin

region. This extends from the sea northward between the hills of

the Burmese-Javan arc and the Indo-Malayan mountains to the

No. 2781.—Proceedings U. S. National Museum. Vol. 75, Art. 10
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mountainous ranges reaching into Burma in a north and south direc-

tion from the Himalayas. This portion of the country consists of

broad, undulating table-lands, rolling downs, and alluvial plains

—

including the deltas of the Irrawaddy and Sittang Rivers, and the

valleys of the Chindwin, Mu, Sittang, and Irrawaddy Rivers. The
delta of the Salween River may conveniently be included in this

region. With the exception of the Pegu Yomas which separate

the valleys of the Irrawaddy and Sittang Rivers, the land is less

than a thousand feet above the level of the sea. Most of the culti-

vated land is within this region as well as a very large proportion

of the population.

That portion of the country commonly called the "Hills" may be

designated the Peripheral Hill region. This section of the country is

largely over a thousand feet above sea level, with considerable areas

above the 3,000-foot level, and walls off the central basin region from
the rest of Asia. The mountains of the western limb of this periph-

eral region pass, with interruptions by the sea, through the Andaman
and Nicobar Islands, Sumatra, Java, and New Guinea. Similarly

the mountains of the eastern limb pass southward, through a small

portion of Siam and the Malay Peninsula. On the western slopes

of the Arakan and Tenasserim Hills are narrow coastal strips much
broken up by the sea. There are numerous islands off both coasts,

those west of Tenasserim constituting the Mergui Archipelago. The
Peripheral Hill region is sparsely inhabited and covered with jungle

of varying density except on the grassland plains of the Shan
Plateau.

HISTORICAL CONSIDERATIONS

Our knowledge of the Oligochaete fauna of the Province of Burma
has been based almost entirely on the study of museum specimens

incidentally obtained by collectors who were primarily interested in

other groups of animals. As might be expected, under these circum-

stances references in the literature to Burmese forms are rather

scarce. The first significant contribution ^ was a series of three papers

by Daniele Rosa in the Annals of the Civic Museum of Genoa, Italy,

Actually the first record of an earthworm from Burma is a description of Perionyx m'intoshi from

Akyab published in 1883. The species was founded for a single immature worm. Some years later

Beddard (1S92) described more completely under the same specific name mature worms obtained from
India, but indicated doubt as to the identity of the Burmese and Indian forms by prefixing, in the syn-

onymy, the original reference with an interrogation mark. ("My observations upon Perionyx m'intoshi

were made upon a single, not sexually mature, example; they were therefore not quite conclusive as to

the distinctness of the species.") Michaelsen omitted Burma from the habitat of this species in his list

of 1908. Stephenson, on the other hand, included P. m'intoshi in his list of Burmese forms. The spe-

cific identification of immature earthworms is notoriously difficult and is not usually attempted by sys-

lematists. In view o f this difficulty and the distance between the Burmese and Indian habitats it hardly

seems wise at the present time to attach any particular importance to Beddard's record.
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in which the following were either described or recorded from Burma
for the first time:

1888 Now Type locality

Perichaetafeae Pheretima feae Kawkareik.

Perichaeta birmanica Pheretima birmanica Bhamo.

Megascolex armatus. Megascolex mavritii Manrialay.

Perionyx excavatus. Bhamo.
1890a

Desrnogaster doriae Meteleo.

Moniligaster beddardii __ Drawida barwelli Chiala.

Bilimba papillata.. Glyphidrilus papillatus Cobapo,

Typhaeus laevis Eutyphoeus levis. Cobapo.

Typhaeus foveatus. _ Eutyphoeus foveatus Rangoon.
18906

Perichaeta carinensis Pheretima carinensis Meteleo.

Perichaeta bournei Pheretima bournei Cobapo.

Perichaeta peguana Pheretima peguana Rangoon.

Perichaeta campanulata- Pheretima campanulata Palon.

Perionyx arboricola. Cobapo.

These worms had been secured by Signor Leonardo Fea in the

course of four years collecting in a region extending from Moulmein

to Bhamo.
Smaller collections of earthworms made by friends and officers of

the Indian Museum at Calcutta have been studied by Michaelsen

and by Stephenson. Three new species were described by Michael-

sen in 1907:

Eupolygaster browni Lashio.

Woodwardia bunkilli Buthidaung, Akyab.

Pheretima andersoni Amherst.

In an elaboration of the 1907 paper Michaelsen (1908) added:

Pheretima heterochaeta Manchio.

In this paper Burma is included in the habitat of Pheretima houl-

leti, the writer cojisidering Rosa's P. campanulata to be a synonym of

P. houlleti. Stephenson in 1923 followed Michaelsen in this respect.

It has since been shown (Gates 1927a) that Rosa's species is valid.

Stephenson, in three papers in the Records of the Indian Museum,
recorded three further species from the Province

:

1912. Pheretima posthuma Yenang3'aung, etc.

1916. Pheretima lignicola Thinganyinaung, etc.

1918. Perionyx fulvus Inle Lake.

In 1923 Stephenson listed 37 species of earthworms from Burma.
The area designated by this name included, however, in addition to

Burma proper, the Andaman and Nicobar Islands, as well as Ran-

gamati, a district which is part of the Province of Bengal. Seven-

teen of the worms so listed had been found in only one of these three
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extra-provincial areas. P. houlleti and P. rrVintoshi were included and
P. campanulata, P. posthuma, and E. levis^ were omitted.

Later Stephenson (1924) described two more species:

Drawida fluviatilis _ Yaungwhe.
Ramiella parva Yaungwhe.

In a recent series of papers Gates (1925-1927) has added the

following

:

Drawida caerulea Nyaunglebin.
Drawida gracilis Rangoon.
Drawida longatria Rangoon.
Drawida peguana Rangoon.
Drawida rangoonensis Rangoon.
Drawida rara Rangoon.
Drawida tecta Yaungwhe.
Pontodrilus bermudensis Kadonkani.
Notoscolex birmanicus Maymyo.
Pheretima anomala Rangoon.
Pheretima elongata Rangoon.
Pheretima hawayana Taungyi.
Pheretima houlleti Rangoon.
Pheretima insolita Rangoon.
Pheretima planata Rangoon.
Octochaetus birmanicus Rangoon.
Eutyphoeus peguanus. Rangoon.
Eutyphoeus rarus Rangoon.
Eutyphoeus spinulosus Bassein.

Pontoscolex corethrurus Rangoon.

In an appendix to a short paper on a species of Notoscolex Gates

(19276) listed 42 worms from the Province. This included P. m^intoshi

but not P. campanulata. The paper had been written early in 1926,

but owing to a series of mischances had not been published until after

the appearance of the paper in which P. campanulata was restored to

specific status.

The present paper contains descriptions of 14 new species listed

below, and notes on two known species: »

Drawida constricta _ Mandalay.
Drawida flexa Kawkareik.
Drawida tumida Mouhnein.
Notoscolex depressus Maymyo.
Notoscolex lunatus _ Maymyo.
Pheretima mimda Lashio.

Pheretima ornata Lashio.

Octochaetus lunatus Mandalay.
Eutyphoeus bifovis Mandalay.
Eutyphoeus constrictus - Meiktila.

Eutyphoeus excavatus Meiktila.

Eutyphoeus hastatus Prome.
Eutyphoeus planatus Prome.
Eutyphoeus similis Kawkareik.

2 This species was founded for a single specimen which was so poorly preserved that only the external

characters were described. The absence of genital markings indicates that the worm was also immature.

The species must therefore be considered invalid.
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At the present time that portion of the oHgochaete fauna of the

Province which is known comprises 56 vaUd species distributed

among five subfamihes as follows (peregrine species starred):

MONILIOASTRINA E

Desmogaster doriae.

Eupolygaster hrowni.

Drawida barwelli*

caerulea.

constricta.

flexa.

fluviatilis.

Pontodrilus bermudensis.*

Woodwardia burkilli.

Notoscolex birmanicus.

depressus.

lunatus.

Megascolex mauritii.*

Pherelima anomala.

andersoni.

birmanica.

bournei.

companulata.*

carinensis.

elongata.*

feae.

Odochaetus birmanicus.

lunatus.

Eutyphoeus bifovis.

constriclus.

excavatus.

foveatus.

hastatus.

Drawida gracilis,

longatria.

peguana.

rangoonensis.

rara.

tecta.

tumida.

Megascolecinae

Pheretima hawayana.*

heterochaeta.*

houlleti.*

insolita.

lignicola.*

minuta.

ornata.

peguana.*

planata.*

posthuma.*

Perionyx arboricola.

excavatus.*

fulvus.*

Octochaetinae

Eutyphoeus planatus.

peguanus.

rarus.

similis.

spinulosus.

Ramiella parva.

Olossoscolecinae

Pontoscolex corethrurus.*

MiCROCHAETINAE

Glyphidrilus papillatus.*

ZOOGEOGRAPHICAL CONSIDERATIONS

LOCAL DISTRIBUTION

If a line be drawn on a map of Burma from Moulmein west to

Bassein, thence north to Mandalay, and then south to Moulmein, a

triangular area in the southern half of the central basin region will be

marked off. The relatively small and possibly least interesting por-

tion of the Province thus delimited contains practically all of the

localities where anything has been done in the way of collecting



6 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 75

earthworms. Very little is known about the worms of regions lying

outside of this triangle. Only one endemic form is known from the

district south of Moulmein, one from that portion of the central

region north of Mandalay, and one from the Akyab district on the

western border of the Province, while all records of occurrence in

the "Hills" are of four localities, not widely separated, in the Shan

Plateau (mideastern section of the Peripheral Hill region). Prac-

tically all of the hill country to the west, north, and far south, the

two coastal strips, as well as the middle and northern portions of

the central basin region are yet to be investigated. Within the

triangle there are many important areas which have not yet been

studied, and only the district immediately around the town of Ran-
goon can be considered adequately explored.

Furthermore a considerable proportion of the earthworm fauna

of any locality can be obtained only during the rainy season (Gates,

1926c). Most collecting has been done hitherto, except in Rangoon
and the immediate vicinity, only toward the end of the rainy season

or in the dry season months. It is therefore at least possible, if not

probable, that numerous species are yet to be found, even in those

localities where extensive collections have already been made.

In view of these circumstances it is not feasible at the present

moment to attempt an extensive discussion of the distribution of

the local forms. It may be of interest, however, to point out briefly,

certain "tendencies" in the accumulating knowledge of the earth-

worms of the Province.

Most important of these tendencies is the apparent restriction of

worms to one or the other of the two major regions. (The peregrine

species are marked with an asterisk in the list on p. 5.) The endemic

species belong to 10 genera, 6 of which (with 8 species)

—

Desmogasfer I Notoscolex

Eupolygaster Perionyx

Woodwardia I Ramiella

have been collected only in the Peripheral Hill region. Two genera

(with 12 species)

—

Octochaetus I Eutyphoeus

have been found only in the plains of the central basin region.

Although the two remaining genera have been taken in both the

"Hills" and "Plains," only three forms

—

Drawida longatria

Pherelima anomala

Pheretima insolita

have been found in both regions, whereas eight species of Drawida

appear to be confined to the "Plains" and two to the "Hills."

Similarly four of the nine endemic Pheretima seem to be restricted
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to the "Hills" and three to the "Plains." Even some of the pere-

grine species appear to be similarly limited to one or the other of the

two major regions of the Province. Four species

—

Megascolex mauriiii

Pheretima pegiiana

Pheretima planata

Pontoscolex coreihrurus

have been collected only in the "Plains," while two other species

Pheretima hawayana 1 Pheretima heterochaeta

have been taken only in the Shan Plateau.

Other tendencies may be mentioned more briefly. Every new
collection brings to light new species, usually belonging to two
important genera, Drawida and Eutyplioeus. Even when the collec-

tions are made at places only comparatively short distances away
from regions already studied, new forms are found. Thus, at places

as near to each other as Rangoon and Bassein or Mandalay and
Meiktila distinctly different species of Eutyplioeus occur. It hardly

seems possible to move 200 miles in any direction from any locality

without entering regions containing at least several new species. In

contrast to this multiplicity of species only three significant genera

have been added to the local fauna in the last 17 years and all three

belong to families previously known to occur in the Province.

EXTRA PROVINCIAL DISTRIBUTION

Two subfamilies, the Glossoscolecinae and the Microchaetinae, and

four genera

—

Pontodrilus I Pontoscolex

Megascolex
\
Glyphidrilus

are represented in the Burmese region only by peregrine species.

Two subfamilies, the Moniligastrinae and the Megascolecinae, and

three genera

—

Drawida I Perionyx

Pheretima
\

are represented in the local fauna by both endemic and peregrine

species. The remaining family, the Octochaetinae, and seven

genera

—

Desmogaster Octochaetus

Eupolygaster Eutyphoeus

Woodwardia Ramiella

Noloscolex

are represented in this Province only by endemic species. None of

the indigenous forms belong to genera restricted to this Province.

Burma is thus related zoogeographically to certain other regions, as

follows: Desmogaster and Eupolygaster have been found in Sumatra

and Borneo; Dravnda occurs in South India and Ceylon, the eastern

27799—29 2
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Himalayas, Bengal, Central India, and possibly Borneo; Woodwardia
has been taken in South India and Ceylon, Australia, and Java;

Notoscolex in South India and Ceylon, the eastern Himalayas,

Australia, and New Zealand ; Pheretima in southeastern and eastern

Asia; Perionyx in India, Australia, Sumatra, and Java; Octochaetus

has been found elsewhere only in New Zealand and India (all of the

Indian and Burmese species belong to the distinct subgenus Octo-

cJiaetoides); Ramiella and Eutyphoeus have been collected only in

India.

Interesting theories have been put forward to explain these

relationships. Discussion of these theories so far as Burma may be

concerned is unprofitable at present and will be reserved for some
future paper.

SUMMARY

1. The number of endemic species common to both the central

basin region and the Peripheral Hill region is small. Less than half

of the peregrine species may be said to occur in both regions.

2. The Moniligastrinae with the exception of Drawida are confined

to the "Hills." One species of Drawida has been found in both

"Hills" and ''Plains."

3. The Octochaetinae except Ramiella are restricted to the central

and southern portions of the central region. Ramiella is limited to

the "Hills."

4. In the large subfamily Megascolecinae, Woodwardia, Notoscolex,

and Perionyx (except two peregrine species) are confined to the periph-

eral region, while Pheretima is present in both sections.

5. The dominant genus in the central plains seems to be Eutyphoeus,

in the "Hills" possibly Notoscolex.

6. The endemic species belong to genera which occur outside of

Burma in one or more of the following areas: Sumatra, Java, and

Borneo; South India and Ceylon; Australia and New Zealand; the

Malay Archipelago; the eastern Himalayas, including Abor and

Assam.
SYSTEMATIC CONSIDERATIONS ^

DRAWIDA CONSTRICTA, new species

Description oj the type-specimen, external characteristics (Cat. No.

19251, U.S.N.M.).—Length, 73 mm. Diameter, 3-33^ mm. Number
of segments, 148. Color: Grayish, except on the clitellum where the

segments are deep red.

The prostomium is prolobous.

'It should be pointed out that the collections on which this portion of the paper is based were made
for the writer by various individuals, none of whom have had biological or other scientifie training. In

some instances the collecting was done in quite unfavorable months. This will explain the necessity for

certain remarks hereafter.
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Segments vii to xiii have a secondary furrow posterior to the setae

of the segment. Segments x to xiii have a second furrow anterior

to the setae of the segment. Most of the segments posterior to the

chtellar region have two slight secondary furrows to each segment,

one anterior to and one posterior to the setae of the segment.

There are pore like depressions in the intersegmental furrows from

4/5 posteriorly, but apparently no functional dorsal pores.

The setae begin on ii, and are closely paired; ab is equal to cd, aa

is less than be, and dd is about one-half of the circumference.

The clitellum is on x-xiii (4).

The male pores are on the conical papillae on 10/11, and arc slightly

external to b.

The female pores are in 11/12 and are in line with b.

The spermathecal pores are in 7/8 in the region of cd.

The most conspicuous genital marking

is the conical papilla on each side of the

worm in the furrow 10/11. The inner

edge of the papilla is internal to b. The
papillae are bent slightly toward each

other and are constricted slightly at the

base by a circumferential furrow and bear

at the tip the male pores. Posterior to

the setae of x and extending to c on each

side is a transversely elongate depression,

slightly deeper at each end than in the

middle. On each side of xi, posterior to figure 2—drawida constrict a.

,1 , 1 • T -xu au 1 External view of ventral geni-
the setae, and in line with the male poro- ^^^ region

phore is a slight depression. On segment

xii, behind the setae, and extending slightly beyond b on each side is

an oval, concave, glandular like area, sharply delimited by a circum-

ferential furrow.

Internal anatomy.—Septa 5/6, 6/7, 7/8, and 8/9 are thickened.

There are two gizzards in segments xvi and xvii. The wall of the

alimentary canal is slightly thickened in xv.

The last pair of hearts is in ix.

The testis sacs are ovoid bodies in ix and x, half in each segment.

The vas deferens is a small coiled mass on the posterior surface of

9/10, under each testis sac, and passes into the middle of the prostate.

The prostates are small dome-shaped bodies on the parietes. The
surface is coarsely granulated.

The ovarian chamber is closed dorsally just over the alimentary

canal. The ovisacs extend into xv. The spermathecal ampulla is

large and ovoid on the posterior face of 7/8. The duct is fine and is

coiled into several loops.

Distribution.—Mandalay, Prome, Thayetmyo.
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Remarks.—The clitellum is usually on x-xiii, but occasionally

extends onto ix and xiv. The male porophores appear to be charac-

teristic but the other genital markings vary considerably, as in other

species of this genus. Many of the Mandalay worms have a small

whitish depression on each side on segments x and xi in line with the

male porophore. Occasionally the two depressions of x are confluent

at the center to form a single elongate depression. In some of the

specimens glandular areas are present in the region of the depressions

or the depression may be lacking and the glandular areas slightly

elevated. Oval, smooth-surfaced, concave areas similar to the one

on xii in the type-specimen may occur on ix, xi, xii, or xiii. In

specimens collected at Prome and Thayetmyo the unpaired' markings

on ix and xii are slightly different in appearance, extending through

all of region cc on the posterior portion of the segment which is

enlarged to 4-6 times the width of the segment anterior to the setae.

Occasionally the setae are included in the anterior border of the

marking. The outer ends of these markings are more bluntly

rounded than those on the Mandalay specimens.

The two gizzards are in segment xv and xvi or xvi and xvii.

The prostates are sessile and project into the body cavity only very

slightly.

This worm is very similar to D. rara, with which it may eventually

have to be included. It is to be distinguished from the latter species

chiefly by the appearance of the male porophores, the position and

character of the genital markings, and the smaller number of gizzards.

DRAWroA FLEXA, new species

Description of the type-specimen, external characteristics (Cat. No
19252, U.S.N.M.).—Length, 104 mm. Diameter, 3>^-5 mm. Num-
ber of segments, 238. Color: Grayish white, except on the clitellum

where the segments are reddish.

The prostomium is prolobous.

Segment vii has a deep secondary furrow posterior to the setae.

Segments viii, ix, etc., posteriorly, have two secondary furrows per

segment, one anterior to and one posterior to the setae of the segment.

Dorsal pores are lacking.

The setae begin on segment ii and are closely paired; ah is equal

to cd, aa is greater than be, dd is slightly greater than one-half of the

circumference.

The clitellum is on x-xiii.

The male pores are on 10/11, in be, slightly nearer b than c, and are

surrounded by slight, whitish, glandular elevations on x and xi.

The female apertures are in 11/12, just external to b.

The spermathecal pores are in 7/8, just internal to c.
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The genital markings are small, nearly round, whitish elevations

with a grayish spot at the center. They are located on segments

vii, X, xi, and xii. Those on vii lie in contact with 7/8 in line with

cd, on each side. The papillae on x are in he about equidistant from

l and c, and are in line with the eight setae of the segment. The

markings on xii are in he, in line with the papillae of x but are on

the anterior border of the segment in contact with 11/12. There is

a single median papilla in aa on xi, in contact anteriorly with 10/11.

Internal anatomy.—Septa 5/6, 6/7, 7/8, and 8/9 are thickened.

The four gizzards are in segments xix, xx, xxi, and xxii.

The last pair of hearts is in segment Lx.

The large testis sacs are in Lx and x, constricted by 9/10. The vas

deferens is coiled into a small mass on the posterior face of 10/11,

under the testis sac of each side. The prostate is bent into a

horseshoe shape, with the opening toward the nerve cord and the

posterior limb passing into the parietes. The vas deferens passes

into the end of the

anterior limb.

Segment xi is re-

duced to a small

closed chamber. The
ovisacs extend into

XV. The spermathe-

cal ampulla is large

and ovoid The duct figure 3.—Drawidaflexa. a. prostates X about H. 6. atria X
'

ABOUT 14

is coiled into a small

mass on the posterior face of 7/8 immediately under the ampulla,

and is looped as it passes from the ampulla along the septum to the

parietes. The atrium in vii is finger shaped and stands erect in the

segment.

Distribution.—Kyundo, Kawkareik (October).

Remarlcs.—The length varies from 80-110 mm., and the diameter

from 33^-4 mm. at the posterior end to 43/^-53/^ mm. at the ante-

rior end.

The male pores of most of the specimens are at the tops of slight

conical elevations on 10/1 1 . The spermathecal pores are in line with

c or d, just internal to c or just external to ^7.

The four gizzards are in xviii-xxi, xix-xxii, or xx-xxiii.

The prostates are coiled or bent into various positions.

The small round genital papillae occur on segments vii-xii. They

are paired in he on the anterior or posterior borders of the segments.

Unpaired median papillae occur in aa, on the anterior, middle, or

posterior thirds of segments vii, ix, x, and xi.

The atria are often bent at various angles.
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DRAWIDA LONGATRIA Gates 1925

Drawida longatria Gates, Ann. Mag. Nat. Hist., ser. 9, vol. 16, p. 50, 1925.

Distribution. -- Mandalay , Thazi.

Remarks.—In a collection from Mandalay are two forms which
appear superficially to be different from each other as well as from
D. longatria. The spermathecal atrium, the vas deferens, and the

prostates are, however, characteristic of D. longatria.

In specimens of the first form definitely marked genital papillae

are lacking; the male porophores are bluntly rounded projections in

10/11; the testis sacs lie in both x and xi; the gizzards are two or

three in xv-xvii; the atria are short, 20-30 mm. long, with large

loosely coiled loops and with the free end very slightly enlarged.

In specimens of the second form genital papillae are also lacking;

the male porophores are slightly elevated, fiat-surfaced, oval areas

extending across 10/11, about three-fourths of the papilla on segment

X, the portion of the papilla on x surrounded by a narrow strip of

whitish tissue; the male pore a crescentic groove, with the horns of the

crescent directed forward, the pore located on the posterior part of

the papilla; two or three gizzards in xv-xviii.

DRAWIDA TUMID A, new species

Description oj the type-specimen, external characteristics (Cat. No.

19253, U.S.N.M.).—Length, 100 mm. Diameter, 4 mm. Number
of segments 197. Color: Grayish, except on the clitellum where the

segments are deep red.

The prostomium is prolobous.

Segments vii-xx, inclusive, have two secondary furrows per segment,

one anterior to and the other posterior to the setae of the segment.

Slighter tertiary furrows are present on x and xi.

Functional dorsal pores are lacking.

The setae begin on segment two and are closely paired; ah is equal

to cd, aa is less than be, and dd is greater than one-half of the circum-

ference.

The clitellum is on x-xiii (4).

The male pores are in 10/11, in be, nearer b than c, on the tops of

roughly conical papillae.

The female pores are in 11/12 in line with b.

The spermathecal apertures are in 7/8 in line with c.

The body wall in he near h is thrown into a longitudinal ridge on

each side, extending from 9/10 to the setae of xi. Two papillae are

seated on each ridge. The body wall between the two ridges is

grayish instead of red. The whitish male porophores are on th«

posterior end of the ridges and are roughly conical with the pointed

tip directed slightly inward and posteriorly. The anterior papillae
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are larger, whitish, ovoid bodies with the long axis parallel to the

long axis of the body. The papillae extend from just posterior

to the setae of x to 9/10, which is displaced slightly forward just in

front of the papillae. The male porophores are incised by concentric

circumferential furrows. The inner surface of the anterior papillae

is smooth, flat, oval in outline, and the outer surface is incised by
three or four longitudinal furrows.

On the posterior border of vii, in contact with 7/8, and extending

from just external to d to halfway between h and c on each side, is an
oval smooth surfaced area marked off by a circumferential furrow.

Internal anatomy.—Septa 5/6, 6/7, 7/8, and 8/9 are thickened.

The gizzards are four in xvii-xx. The wall of the alimentary

canal is thickened and whitish in xxi.

The last pair of hearts is in ix.

The testis sacs are asymmetrical. The sac on the right side is

entirely in x. The sac on the left side is sharply constricted by

9/10 so that the anterior third of the sac lies in ix. The vas deferens

is coiled into a globular mass, nearly half the size of the testis sac,

or that portion of the sac which lies in x. The prostates have a

finely granular surface, are slightly flattened or compressed antero-

posteriorly, and stand erect in segment x. The vas deferens passes

into the side of the prostate facing the nerve cord. The prostates

are constricted as

they pass into the ^—v. ^~^ z' "n

parietes.
\ \{ ] (^ ^C(^ [\\The ovarian cham-

\ / vJ^^^"^"--^^——^ \ M llW J

ber is closed dor- \ . J <• \ J h \Uc^ -^

sally. The ovisacs Figlre4.—Drawidatumida. o. prostates X lO. 6. Atrium X ABOUT

,1,1 , 14. c. Openings on the papilla of vn x about 150
extend through seg-

ment XV. The spermathecal ampulla is small and nearly globular.

The duct is coiled under the ampulla and slightly looped as it passes

along the septum. In and just anterior to septum 7/8, on the pari-

etes in the region of cd, is a hard oval body. The atrium is attached

to the roof of this body close to 7/8. The specimen is too poorly

preserved to permit an adequate determination of the relations

between the structures involved in this region.

Distribution.—Moulmein (October)

.

RemarJcs.—The length varies from 80-105 mm. and the diameter

from 4-43^ mm. The ridges on x and xi seem to be characteristic.

The ridges with the papillae project from the body wall 1^-2 mm.
The gizzards are four in xvii-xx, xviii-xxi, or five in xvii-xxi.

In some specimens at least the finger or sac-shaped structure in

vii passes into the oval glandular body on the parietes in and near

7/8 and underneath the papilla on vii, and the surface of the papilla

shows under high powers of the microscope two adjacent pores.
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The condition of the specimens is such as to prevent a determi-

nation of the relationship of the spermathecal duct to the gland
and the atrial (?) sac in vii.

NOTOSCOLEX BIRMANICUS Gates

Notoscolex birmanicus Gates, Ann. Mag. Nat. Hist., ser. 9, vol. 19, p. 609, 1927.

Distribution.—Maymyo, F. S. S. Probably widely spread through-
out the Shan Plateau.

Remarks.—There are four pairs of calciferous glands in this species

in segments ix-xii. Through a misprint the original description

stated that they occurred in "segments ix-xiii."

NOTOSCOLEX DEPRESSUS, new species

Description oj the type-specimen, external cliaracteristics (Cat. No.
19256, U.S.N.M.).—Length, 200 mm. Diameter, 3-6 mm. Num-

ber of segments, 334. Color: Unpigmented,
very light grayish white color, except on the

clitellum which is brownish red.

The prostomium is prolobous and with-

drawn into the buccal cavity.

The first dorsal pore is in 9/10. Pores are

also present in 10/11, 11/12, 12/13, and from

16/17 posteriorly.

Segments v-xii, inclusive, have a deep

secondary furrow anterior to the setae. Seg-

ments vi-xii have in addition a deep second-

ary furrow posterior to the setae. Segments

viii and ix have a slighter tertiary furrow on

the posterior third of the segments. There

are numerous furrows on xvii and xviii. Segments behind xviii usu-

ally have two secondary furrows, one anterior to and one posterior to

the setae.

The setae are eight for each segment and begin on ii. Anterior to

the clitellum ah is less than cd, and aa is less than be. Just posterior

to the clitellum ah is less than cd, and aa is about equal to two be.

More posteriorly still, aa and be become nearly equal.

The clitellum begins behind the setae of xii and extends to 16/17

(about 4}4), dorsal pores, except on 12/13, and intersegmental fur-

rows are lacking.

The male pores are not visible externally, but according to the

dissection open in the region be on segment xvii.

The female pores are minute paired slits on xiii, anterior and

slightly interna] to seta a of the segment.

The spermathecal pores ar*^ in 6/7 and 7/8 in line with seta c.

Figure 5.—Notoscolex bir-

manicus. Genital region
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Figure 6.—Notoscolex depressus.
Genital region

The only genital marking is a horseshoe-shaped ridge on xvii and

xviii. The opening of the horseshoe is directed posteriorly. The
arms of the horseshoe are in the region he, nearer h than c. The
seminal grooves lie in this ridge, except anteriorly, where they turn

off from the ridge and bend inwardly to end blindly on the anterior

wall of the depression. The region within

the ridge is depressed, the depression slop-

ing more deeply anteriorly.

Internal anatomy.—Septa 6/7, 7/8, 8/9,

9/10, and 10/11 are thickened, 11/12 and

12/13 are slightly thickened.

The gizzard is slightly elongated in vi.

Paired calciferoiis glands are attached to

the alimentary canal in segments ix, x, xi,

and xii. The intestine begins in xiv.

The last pair of hearts is in xii. Paired

commissures are also present in segments

vi-xii.

The testes and male funnels are free in

segments ix and x. The seminal vesicles are small paired structures

in X and xi on the posterior faces of the septa at the sides of the ali-

mentary canal. The prostate extends through segments xvii-xxiv on
the left side and xvii-xxiii on the right side. They lie at the sides

of the alimentary

canal and cover the

dorsal surface of the

intestine only in

xxiii and xxiv where

the posterior end of

the gland is bent up-

ward so as to come
into contact with the

dorsal blood vessel.

The prostatic duct

is nearly straight,

about three millimeters long, and slightly flattened. The prostates

are rather thick and are slightly flattened laterally.

The ovaries and oviduct funnels are in the usual positions but in

segment xii. Both pairs of spermathecae are in segment vi. The
ducts of the posterior pair pass back through 6/7 and vii and into

the body wall in 7/8. The ducts of the anterior pair^'pass into the

body wall in 6/7.

Distribution.—Maymyo, F. S. S.

27799—29 3

Figure 7.—Notoscolex depressus. Spermathecae X about 15
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Bemarks.—The length of other specnnens varies from 190-215

mm., and the diameter from 3-4 mm., at the posterior end, to

5-6 mm., at the thickest portion of the anterior end.

The prostomium is prolobous in all specimens in which it is visible.

In one specimen the first dorsal pore is in 8/9, but is much smaller

than the pore in 9/10.

The clitellum begins anywhere in the region from 12/13 to just

behind the setae of xii, but practically always extends to 16/17, in a

very few specimens ending just behind the setae of xvi.

The typhlosole begins in the clitellar region, occasionally in seg-

ment xiv, gradually diminishes in size posteriorly and ends 85-90

mm. from the anterior end.

The prostates lie in segments xvii-xxiv. The prostatic duct is

2-3 mm. long and is usually straight, sometimes bent slightly, less

often coiled.

Both pairs of spermathecae are usually in vi, but occasionally the

anterior pair is in v, in which case the ducts pass through 5/6, vi,

and into the body wall in 6/7. The spermathecal duct is short and

fairly stout. The ampulla is two to four times the length of the

duct, club-, heart-, or irregularly shaped. The single short diverti-

culum is also rather variable. It may be a small wart-like projection

from the spermathecal duct, or club-shaped, or more elongate and

either straight or slightly bent at the free end.

NOTOSCOLEX LUNATUS, new species

Description of the type-specimen, external characteristics (Cat. No.

19262, U.S.N.M.).—Length, 201 mm. Diameter, 4-6 mm. Number
of segments 314. Color: Unpigmented, very light grayish-white color,

except the clitellum, which is brownish red.

The prostomium is small and withdrawn into the buccal cavity.

The first dorsal pore is in 9/10. Pores are also present in 10/11,

11/12, 12/13, and from 16/17 posteriorly.

Segments iv-xii, inclusive, have a deep secondary furrow posterior

to the setae. Segments vi-viii have in addition a slighter furrow

anterior to the setae. Segments ix-xii have a deep secondary fur-

row anterior to the setae. On the ventral side of segments vi and

vii there are numerous short furrows perpendicular to the interseg-

mental and secondary furrows.

There are eight setae to each segment in four pairs. The first

setae are on segment ii. Anterior to the clitellum the setae are small

and not easily seen, but ah appears to be smaller than cd, and aa less

than he. Just posterior to the clitellum ah is very slightly less than

cd, and aa and he are about equal. More posteriorly he gradually

diminishes and becomes smaller than aa. Similiarly cd diminishes

so that ah and cd become equal.
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The clitellum begins at 12/13 and extends to 16/17(4). Interseg-

mental furrows and dorsal pores are lacking.

The male apertures are not visible externally.

The female pores are minute paired slits on an oval whitish area

just anterior to and internal to the setal lines aa.

The spermathecal apertures are minute openings in 6/7 and 7/8
in line with a.

The only genital marking is a deep depression on xvii and xviii

between the setal lines hh. Furrows on the lateral walls of the

depression mark off an oval area on each side on which is the seminal

groove. These grooves are crescentic in shape with the concavity
facing anteriorly and outwardly.

Internal anatomy.—Septum 5/6 is present, thin; 6/7, 7/8, 8/9, and
9/10 are thickened; 10/11 and 11/12 are slightly thickened.

The gizzard is slightly elongate in vi. Paired calciferous glands

are present at the sides of the alimentary canal in segments ix, x, xi,

and xii. The intes-

tine begins in xiv.

The last pair of

hearts is in xii.

The testes and

male funnels are free

in X and xi. The
funnels are large.

The seminal vesicles

of xi are large, filling

all of the available

space in the segment

and coming into contact over the dorsal blood vessel. A small

rudiment of a seminal vesicle is present on the posterior face of 9/10

on the right side of the alimentary canal. The prostates extend

through segments xvii-xx. The prostatic duct is short, thin, slightly

flattened, and passes straight down into the parietes.

The ovaries and oviduct funnels are in the usual positions but in

segment xii. The posterior pair of spermathecae is in vii and the

anterior pair in vi.

Distrihution.—Maymyo, F. S. S.

Remarks.—The length of other specimens varies from 155-205 mm.
and the diameter from 3-4 mm. posteriorly to 4-6 mm. anteriorly.

The prostomium is epilobous but without the transverse furrow at

the posterior edge of the tongue on segment i, in all specimens in

which it is visible.

The first dorsal pore of all the specimens is in 9/10.

The clitellum begins at 12/13, or just behind the setae of xii, and

ends just posterior to the setae of xvi or on 16/17.

Figure 8.—Notoscolex lunatus.

Genital region

Figure 9.—Notoscolex luna
TUS. SPERMATHECA X ABOUT
15
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All of the specimens except the type have a second large pair of sem-

inal vesicles in segment x as well as xi. The prostates are flattened

strap-shaped glands. The inner edge is straight, the outer edge

incised, especially posteriorly. The duct is 1-2 mm. long, thin,,

flattened, and passes straight into the parietes.

The spermathecal duct is stout. The diverticulum is longer than

the ampulla and duct together, narrowly tubular, bent in various

ways, and only very slightly enlarged at the free end. The ampulla

is roughly heart-shaped.

In coloration and general external appearance this worm is very

similar to N. depressus. The two forms are readily differentiated,

however, by the setal intervals, and the character of the ridges bear-

ing the seminal grooves. N. lunatus appears to be much rarer than

the other species as only eight specimens were secured. Four of the

eight are short, broken-off head portions. Fifty-eight specimens of

the other species were secured.

PHERETIMA MINUTA, new species

Description oj the type-specimen, external characteristics (GateS'

collection).—Length, 43 mm. Diameter, 2-2}^ mm. Number of

segments, 90. Color: Unpigmented, very light grayish white,

slightly darker on the dorsal surface anterior to the clitellum than

elsewhere, clitellum pinkish.

The prostomium is epilobous, the tongue on segment i is short.

On segments v-ix, inclusive, there is a single deep secondary furrow

posterior to the setae of the segment. On x-xiii there are two
secondary furrows per segment, one anterior to and the other pos-

terior to the setae of the segment. The setae are on ridges which

are marked off, behind the clitellum, by more or less complete

secondary furrows.

The first dorsal pore is in 12/13.

The setae begin on segment ii. The setal numbers are; v-32, ix-36,,

xii-37, xix-36. As a rule there is no break in the setal circles in the

ventral region and the dorsal break is very slight. The last three

segments have no setae, and the fourth segment from the last has

only sLx setae, all in the ventral region.

The clitellum extends from 13/14 to 16/17 (3). It is ring shaped

and complete on all the segments. Dorsal pores and intersegmental

furrows are lacking; on the ventral side of segment xvi there are

four setae.

The male pores are on segment xviii at the center of small round

papillae, separated by 10 setae. The papillae have flat surfaces dis-

tinctly marked off by a circumferential furrow and are seated on very

slight conical swellings in the body wall in the setal circle.

The female pore is on a small whitish oval area on xiv.
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The spermathecal pores are four pairs in 5/6, 6/7, 7/8, and 8/9.

There are 15 setae between the lines of the spermathecal apertures

on viii.

The genital papillae are paired on vii, viii, and xix. On xx there

is a single papilla on the right side just behind the papilla on xix.

There are 4 setae on vii and viii between the centers of the papillae.

There are 13 setae on segment xLx between the centers of the

papillae. The markings are small, round, and are located between
the setae and the anterior furrow of the segiment. Each papilla

consists of a gray concave spot surrounded by a definite whitish rim

or lip.

Internal anatomy.—4/5 and 5/6 are thin, 6/7 and 7/8 are slightly

thickened, 8/9 is represented only by a ventral vestige attached to

the longitudinal sheet of tissue underneath the gizzard, 9/10 may be

partially fused with 10/11 or is absent, 10/11, 11/12, 12/13, 13/14,

and 14/15 are very slightly thickened.

The length of the gizzard is slightly greater than the diameter.

The intestine begins in xvi. Intestinal caeca extend from xxvii into

xxiv. The last pair of hearts is in xiii.

The anterior testis-sacs are large and apparently lie within septum

10/11, but this septum may represent a fusion of 9/10 and 10/11

except where separated by the testes. A large portion of segment xi

Is shut off by connective tissue in such a way as to form a testicular

chamber within which are enclosed the testes, and male funnels, the

seminal vesicles, the alimentary canal, and the commissures. The
seminal vesicles of xii are small, although larger than the vesicles of

xi and are attached to the posterior face of 11/12 at the sides of the

alimentary canal. The prostates are highly lobulated glands extend-

ing through xvii-xLx. The prostatic duct is about 1)4, nim. long and

is slightly looped.

The ovaries and oviduct funnels are in xiii as usual. The sperma-

thecae are in segments vi-ix and open anteriorly.

Distribution.—Lashio and Maymyo, F. S. S.

Remarlcs.—The length, diameter, and segmental numbers vary only

slightly as the figures below, of five worms chosen at random, show;
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There are 10 to 12 setae between the male papillae; 12 is the number
found most frequently. There are 14 to 16 setae between the lines

of the spermathecal pores on segment viii. Setae are always present

on the ventral region of the last clitellar segment (xvi), the number
varies from 2 to 7. Setae are always lacking on the last 3 to 6 seg-

ments, and are usually few in number and confined to the ventral

region on the last segment on which they occur.

The genital papillae are paired on one or more, or all, of segments
vii, viii, xix, and xx, and are always located on the anterior border

of the segment. Unpaired median papillae of the same size and
appearance are occasionally present on the anterior region of one or

more of the segments just mentioned.

The prostate is often smaller than in the

type and is sometimes represented only by a

few nodules on the ental end of the prostatic

duct. When the prostate is vestigial the

duct is usually quite straight.

The spermathecal ampulla is conical and
more than twice as long as the duct from

which it is sharply delimited. The narrow

tubular diverticulum is longer than the duct

and ampulla together and is constricted near

the ental end. The short portion beyond

the constriction is slightly thicker than the

Figure 10.—pheretima minuta. rest of the diverticulum. Frequently the
SPERMATHECAX ABOUT 14 divcrticulum cctal to the constriction is

longer than the duct and ampulla together. The figure is character-

istic, the spermathecae varying from one worm to another only in

the length of the diverticulum.

PHERETIMA ORNATA, new species

Description of the type-specimen, external characteristics (Cat. No.

19254, U.S.N.M,).—Length, 137 mm. Diameter, 6-8 mm. Number
of segments, 106. Color: Dorsally bluish gray, ventrally very light

grayish. The clitellum is darker with a reddish-brown tinge.

The prostomium is epilobous, but the furrow at the posterior end

of the prostomial tongue on segment i is lacking.

On segments ix-xiii there are two secondary furrows per segment^

one anterior to and the other posterior to the setae. Posterior to the

clitellum there are usually two furrows per segment similarly placed.

The first dorsal pore is in intersegmental furrow 11/12.

The setae begin on segment ii and are located on distinct ridges

from iii on. No setae are visible on the clitellar segments. The
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numbers are v; 40, ix; 48, xii; GO, xix; 68, xxxiv; 70. There is a
slight dorsal and ventral break in the setal circles.

The clitellum extends from 13/14 to 16/17(3). Dorsal pores and
intersegmental furrows are lacking.

In the setal circle of xviii are two very slight conical swellings.

Between these swellings there are 20 setae. At the tip of the swelling

is a small round opening into a small concavity in the body wall.

The lumen of the concavity is practically filled by a single, smooth-
surfaced, cylindrical papilla which projects slightly beyond the edge
of the opening into the concavity. At the tip of the papilla is the

minute male pore. On the conical swelling there are four more or

less complete concentric furrows, equidistant from each other and
from the edge of the opening into the concavity.

The female pore is a single small opening at the center of an oval

whitish area on xiv.

The spermathecal pores are in 7/8 and 8/9 about one-half of the

circumference apart. There are 25 setae on segment viii between the

lines of spermathecal pores.

The only further genital markings on this specimen are a pair of

papillae on segment xviii. These structures are the same in size and
appearance as those bearing the male pores. Each papilla is located

on the edge of the conical swelling internal to the male pore and
slightly anterior to the setae. Each has at the free end a small pore;

Internal anatomy.—Septa 5/6, 6/7, and 7/8 are thickened; 8/9 is miss-

ing; 9/10 is not attached normally to the parietes, but is represented

by a delicate sheet of tissue lying against 10/11 in such a way as to

inclose a small medio-ventral space containing the anterior testis-sacs

and the vascular commissure of segment x. Septa 10/11, 11/12, 12/13,

and 13/14 are thickened.

The gizzard is nearly spherical and occupies the spaces of segments

vii, viii, and ix. The intestine begins in xv. The intestinal caeca

extend from xxvii into xxiii on the right side and into xxii on the

left side.

There are two pairs of commissures in the combination gizzard

segment. The anterior pair passes to the gizzard. The right com-

missure of the next pair is atrophied. The commissures of x are not

visible until 9/10 is dissected off. The last pair of " hearts " is in xiii.

There are large nephridial masses dorso-lateral to the alimentary

canal in v and vi.

The anterior testis-sacs are on the anterior face of 10/11 covered

over by the rudiment of 9/10. The posterior pair of testis-sacs are in

the usual positions in xi. The pau'ed seminal vesicles are in xi and

xii, those of xii smaller than the ones in xi. The vesicles are not

very large and are well down on the sides of the alimentary canal.

The prostates are small and confined to xvii and xviii. Each gland
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has three or four large lobes marked off by deep incisions and each

lobe is composed of several lobules. The duct is S-shaped and vari-

ously placed. Near the prostate on each side is a single gland with

a duct which passes into the body wall and opens to the exterior

through the pore on the tip of the papilla on xviii near the male pore.

The ovaries and oviduct funnels are in the usual positions in seg-

ment xiii. On the posterior face of 12/13 at each side of the intestine

is an elongate club-shaped structure that may be an ovisac. The
two pairs of spermathecae lie in combination gizzard segment and

open anteriorly. Near each spermatheca is a single glandular mass
with a duct similar in appearance to the glands located near the

prostates.

Distribution.—Lashio, F. S. S.

Remarks.—The length of other specimens varies from 120-140 mm.,
and the diameter from 5-6 mm., at the posterior end, and 7-8 mm.,
at the anterior end.

The posterior furrow at the end of the prostomial tongue on segment

i is lacking on all but one of the worms.

Two secondary furrows may be present on any segment posterior

to V.

The first dorsal pore is in 11/12 in all of the worms. In many
specimens the positions of the dorsal pores on the clitellum are

indicated by pore-like depressions in the thickened epidermis, but in

none of these worms are there functional pores on the clitellum.

The setal circles are usually without a ventral break; the dorsal

break is small, about 2 yz. The setae are located on distinct ridges.

The papillae bearing openings of the ducts of glands of the pro-

static region are usually absent and when present vary in number.

Three specimens have a pair of such papillae as in the type. Two
have two pairs, the second pair posterior to the setae. One worm
has one papilla on the right side. The pore bearing papillae are

placed so as to occupy the entire space between two consecutive

furrows on the slope of the conical swelling.

The number of setae between the male papillae varies from 18-24,

21 the number most commonly found. The number of setae on viii

between the Hues of the spermathecal pores varies from 23-28, 24,

25, or 26, the numbers most commonly found.

Setae from various dorsal and ventral positions anterior to the cli-

tellum and various ventral positions posterior to the clitellum were

examined microscopically. All such setae have ornamented outer

ends, the ornamentation consisting of short transverse rows of very

fine teeth.

The last 10 septa are much thickened in all specimens examined.

The ventral edges of the intestinal caeca are incised or lobed in

such a way as to form ventrally projecting secondary caeca. The
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typhlosole is simple: it begins in the region of xxvii and ends gradu-

ally 10 to 15 segments from the posterior end.

The commissure belonging to the left side of segment ix is atrophied

in all specimens. The commissures of x and xi as well as the right

commissure of ix pass into the ventral vessel. On each side of the

dorsal vessel in the posterior part of the segment, from about the

middle of the worm posteriorly, is a small glandlike body. Smaller

and more transparent glands are similarly attached to the dorsal

vessel anteriorly.

The vasa deferentia of a side come into contact and join in the

posterior part of segment xii.

The club-shaped bodies (ovisacs?) from the posterior surface of

12/13 were examined microscopically but no ova were found.

The spermathecal duct is short and sharply delimited from the

ampulla which is about two to two and one-half times as long as-

FiGUEE 11—PHERETIMA ORNATA. O, 6. SPERMATHECAE X ABOUT 8. c.

Gland from the prostatic region X about 20. d. Gland from the

SPERMATHECAL REGION X ABOUT 27

the duct. The ampulla is usually more or less heart-shaped. The

diverticulum consists of a duct more than twice as long as the sper-

mathecal duct and an ental enlargement which is usually round

(fig. 11a) but which may be occasionally much elongated (fig. 116).

Intermediate conditions are found.

The glandular masses located near the spermathecae and the

prostates are very similar in appearance when examined in glycerine.

Those from the prostatic region (fig. lie) are one and one-half to two

times the size of those from the spermathecal region (fig. lid). The

ental end of the gland is roughly ovoid and the stalk consists of

transparent tissue in which lie 6-10 ducts.

Only one species of Pheretima with spermathecal pores in 7/8 and

8/9 has been recorded from India up to the present time and this form

(P. andamanensis Michaelsen 1907) is quite evidently diff"erent from

the worm just described. The literature on the genus Pheretima is
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extensive and widely scattered and some is not available to the writer.

There is, therefore, a possibility that the species just described above

is not new.
OCTOCHAETUS LUNATUS. new species

Description of the type-specimen, external characteristics (Cat. No.
19255,U.S.N.M.).—Length, 94 mm. Diameter, 3-5 mm. Number
of segments, 167. Color: Very light grayish, except the clitellum,

which is reddish.

The prostomium is prolobous.

On segments v-xii there is a deep secondary furrow posterior to

the setae of the segment. On segments vii-xi there is a secondary

furrow anterior to the setae of the segment. On segments vii-ix there

is a slight tertiary furrow on the posterior third of the segment. Poste-

rior to the clitellum there are usually two secondary furrows per

segment, one anterior to and one posterior to the setae of the

segment.

The first dorsal pore is in 12/13.

The setae are eight to each segment and begin on ii. Posterior to

the clitellum cd is nearly twice ah and is less than he, aa and he are

about equal. Posteriorly he diminishes until it becomes distinctly

less than aa. The dorsal distance is greater than one half of the

circumference.

The clitellum extends from 12/13 to 18/19 (6). It is ringshaped

and complete except on xvii and xviii where it is interrupted by the

male area in aa. Intersegmental furrows and dorsal pores are lacking.

Setae are present.

The male pores are in xviii, just internal to a, in the seminal

grooves.

The female pores are paired in aa on xiv, each pore at the center

of a minute transversely oval papilla, the two papillae contiguous at

the center.

The spermathecal pores are paired in aa on viii and ix, in line with

the eight setae of the segment. They are about the same size and

as readily visible as the female pores.

The only genital markings are the seminal grooves which extend

across xviii onto the anterior portion of xix and the posterior portion

of xvii. The grooves are crescent-shaped and just internal to a.

The body wall between the two grooves is whitish.

Internal anatomy.—Septum 4/5 is present and thickened; 5/6, 6/7,

and 7/8 are absent; 8/9, 9/10, 10/11, and 11/12 are thickened and
very close together; 12/13 is very slightly thickened. Septa 10/11

and 11/12 are bound together by a connective tissue in such a way
as to close off a central portion of segment xi as a sort of testicular

chamber which must be opened before the contents can be seen.
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The diameter of the gizzard is nearly twice the length. The
calciferous gland of the left side is almost entirely in xv, the gland of

the right side is in xvi. The glands are large, dark red, and flattened

antero-posteriorly. The intestine begins in xvii.

The last pair of hearts is in xiii. There are three pairs of com-

missures belonging to segments vi, vii, and viii posterior to the

gizzard under 8/9; anterior to the gizzard and just posterior to 4/5

is another pair of commissures, belonging to segment v. The dorsal

vessel passes through 4/5 and anteriorly.

There is a large mass of nephridia dorso-lateral to the alimentary

canal in iv.

The testes and male funnels are in x and xi, the funnels of xi

slightly larger than the funnels of x. The seminal vesicles are small

and attached to the posterior face of 11/12 at the sides of the

alimentary canal. The prostates are small and flattened, the

anterior pair in xvii and the posterior pair in

xix. The duct is short and nearly straight.

The ovaries and oviduct funnels are in the

usual positions in xiii. The spermathecae

are on the parietes of viii and ix. The am-
pulla is in contact with the nerve cord and

the duct is in the body wall. There is a

single short diverticulum.

Distribution.—Mandalay.

Remarks.—The length varies from 70-100

mm., and the diameter from 2-3 mm. at the figure i2.-octochaetus luna-

,• ^ J. A r- ij-U A- J TUS. SPERMATHECA X ABOUT 45
posterior end, to 4-5 mm. at the anterior end.

Setal interval he may be distinctly smaller than aa or about equal

to aa.

The prostates are 2-5 mm. long, and the duct is 3^-^^ mm. long.

EUTYPHOEUS BIFOVIS, new species

Description of the type-specimen, external characteristics (Cat. No.

19257, U.S.N.M.).—Length, 240 mm. Diameter, 6-8 mm. Number
of segments, 197. Color: Deep rich brown.

The prostomium is prolobous.

On segments ii to xii, inclusive, there is a deep secondary furrow,

posterior to the setae of the segment. On segment v there is in

addition a slighter furrow, posterior to the setae. On segments vi

to xii, inclusive, there is a deep furrow posterior to the setae. On ix

and X there is a slighter tertiary furrow on the anterior and posterior

thh'ds of the segments, while on xi and xii there is a single tertiary

slight furrow on the posterior third only. Segment xiii has a single

deep secondary furrow anterior to the setae. Posterior to the
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clitellum there are on many of the segments two slight secondary
furrows, one anterior to and the other posterior to the setae of the

segment.

The first dorsal pore is in 10/11. Dorsal pores are also present

in 11/12 and from 17/18 posteriorly. There are pore like depressions

in 12/13 to 16/17 but no functional pores are present in these

furrows.

The setae are eight to each segment, in four pairs, and begin on ii.

Anterior to the clitellum ah is about equal to cd, and be and aa are

about equal. Posterior to the clitellum ah is less than cd, and he is

less than aa. Toward the tail ah and cd tend to become equal, but

aa remains larger than he. The dorsal dis-

tance is slightly greater than one-half the

circumference.

The clitellum extends from 13/14 to 17/18

(4). There are no intersegmental furrows vis-

ible between the clitellar segments.

The male pores are on xvii in he, just exter-

nal to h. Each pore is on the center of a

smooth, glistening, flat-topped area which lies

at the bottom of a deep longitudinal depres-

sion in the region ah on segment xvii.

The female aperture is single, on the left

side only, anterior to and very slightly inter-

nal to seta a.

The spermathecal pores are one pair in 7/8

in the region cd.

There are three genital markings. The
anteriormost is a circular area between setae

ah of segments xv and xvi and extending at the

middle to just beyond the setal lines h. This area is concave, lighter

in color than the rest of the clitellum, and sharply delimited by a

circumferential furrow. An area similarly colored and delimited and

also concave, but oval in shape lies across 18/19 from the setae of

xviii to the setae of xix and included between the setal lines hh. The
long axis of the oval area is perpendicular to the long axis of the

animal. The other marking is an oblong-shaped, whitish region

extending from the setae of xvi to the setae of xviii, with the longer

axis of the region along the long axis of the worm. The area is

sharply delimited by furrows only on the anterior and posterior

margins. In the region ah on each side is a deep longitudinal depres-

sion into the body wall.

Internal anatomy.—Septa 4/5 and 5/6 are present and thickened,

the latter more than twice the thickness of the former; 6/7 and 7/8

Figure 13.—Eutyphoeus
BIFOVIS. QeNITAL area
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are absent; 8/9, 9/10, and 10/11 are much thickened and displaced

backward together; 11/12 is represented only by thin connective

tissue which forms the median testicular chamber. The remaining
septa are thin and attached normally.

The gizzard is bell-shaped with a posterior flange. There are

calciferous glands in the wall of the alimentary canal in segment xii.

The intestine begins in xv.

The supra-pharyngeal and sub-pharyngeal ganglia are bright yellow

but the circum-pharyngeal connectives, the nerves, and the ventral

nerve cord are whitish as usual.

There are large tufted masses of nephridia adherent to the parietes

in segment iii.

There are two pairs of vascular commissures under septum 8/9.

The last pair of "hearts" is in segment xiii. The commissures of xi

lie within the testicular chamber on the posterior face of 10/11.

The testes and male funnels are included within the median
testicular chamber. The seminal vesicles are in contact with 10/11

anteriorly and posteriorly push 12/13 back into contact with 13/14,

The prostates are in xviii-xx, and are tubular. The ducts are in xvii

and are coiled into an S shape.

The ovaries and oviduct furmels are in the usual positions in

segment xiii. The spermathecal ampulla is elongated in the direction

of the main axis. The duct is very short and almost entirely

confined to the body wall. Each spermatheca has two diverticula,

one on each side of the duct. The diverticula consist of three to

seven seminal chambers arranged together as an elongate row or as

a club-shaped body, and are nearer together posteriorly than

anteriorly.

There are glandular thickenings of the ventral parietes in the

region of the anterior and posterior genital markings.

Distribution.—Mandalay.
Remarks.—The length of the other specimens varies from 180-245

mm., and the diameter from 6-8 mm.
The first dorsal pore is usually in 17/18, rarely in 13/14, although

nonfunctional porelike depressions occur between 10/11 and 17/18.

The clitellum begins at 12/13 or somewhere between 12/13 and

13/14 and always extends to 17/18.

Two worms have a genital marking on 14/15 between setal lines

aa, w^hich is light in color, concave, but not as sharply delimited as

the other two similar areas.

The typhlosole begins in the region immediately behind the clitellum

and ends 65-70 mm. from the posterior end of the worm in the region

of the supra-intestinal glands. These glands are 12 pairs, 2 pairs in

each of 6 successive segments.

The oviduct funnels are small and have thick rounded rims.
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The vasa deferentia are looped in xii and xiii and then pass straight

back into xviii and under the prostatic ducts. Each vas deferens

then bends in toward the nerve chord and is enlarged into an egg-

shaped body which is buried in the parietes just behind the prostatic

duct. The prostatic duct is usually 14-15 mm. long. The prostates

are 55-65 mm. long.

The penial setae are 3 mm. or less in length, 15-25 micra thick

near the tip, and 35-40 micra thick at the place of greatest enlargement

near the inner end. The shaft is curved into a slight suggestion of

a spiral but is flattened out by pressure of the cover glass into a wide

arc. The tips of most of the setae examined are either missing or

obviously deformed or softened. In the few undamaged setae the

tip is bent slightly and hollowed out into a spoon shape. The
ornamentation begins very close to the tip, extends 0.4-0.5 mm. along

the shaft, and consists of numerous ridges of very fine teeth. The
teeth are close together and the rows of teeth are

not frequently broken and are fairly regularly spaced.

The clitellar and preclitellar setae have ornamen-
tation similar to that on the penial setae, but the

toothed ridges are more frequently broken and far-

ther apart and not so regularly spaced.

EUTYPHOEUS CONSTRICTUS, new species

6
Description of the type-specimen, external charac-

FiGURE 14.-EUTYPH0. tcristics (Cat. No. 19261, U.S.N.M.).—Length, 122
Eus BiFoyis. a. Pen-

j^j^^ Diameter, 4-6 mm. Number of segments,
lAL SETA X ABOUT 450. '

_ _ _

fc> »

6. Penial seta X 224. Color: Very light grayish white, except the
*^°"^

clitellum which is reddish.

The prostomium is prolobous and partially withjdrawn into the

buccal cavity.

On segments iv-xii there is a deep secondary furrow posterior

to the setae of the segment. On vi-xii there is a deep secondary

furrow anterior to the setae of the segment. There are slight furrows

on xiii anterior to the setae. Posterior to the clitellum there are two
slight secondary furrows per segment.

The first dorsal pore is small and is in 10/11. Pores are also pres-

ent in 11/12, 12/13, 13/14, 16/17, and posteriorly. There are non-

functional pore-like depressions in 14/15 and 15/16.

The setae are eight to each segment and begin on ii. They are fine

and in places on the anterior segments are retracted into the body
wall. Behind the clitellum ah is about equal to one-half of cd, he is

greater tha'n cd and less than aa, dd is greater than one-half of the

circumference.

The clitellum extends from just anterior to the setae of xiii to

17/18 (43/^). It is ring shaped and complete except on the ventral
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Figure 16.—Eutyphoeus
C0N3TRICTUS. SPERMA-
THECAL DIVERTICULUM

X ABOUT 14

portion of xvii where it is interrupted by the male area. Setae are

present except ah of xvii. Intersegmental furrows are lacking.

The male apertures are transverse slits in ab on xvii.

The female pores are paired diagonal slits on xiv anterior and just

internal to seta a.

The spermathecal pores are in 7/8, large. The body wall around

the pore is swollen and fissured.

The only genital marking is a slight, dumb-bell shaped elevation

on xvii, in cc. Much of the anterior edge is straight, the posterior

edge impinges on the anterior

portion of xviii. In ab on each

side is a slight conical elevation

on which are located the male

apertures.

Internal anatomy.—Septa 4/5

and 5/6 are thickened, especially

5/6; 6/7, and 7/8 are missing,

8/9, 9/10, 10/11 are thickened

and displaced backwards to-

gether; 11/12 is missing or represented only by a

ventral vestige.

The gizzard is wider than it is long. Calciferous

glands are embedded in the wall of the alimentary

canal in segment xii. The intestine begins in xv.

There are three pairs of commissures in the giz-

zard segment, one pair anterior to the gizzard and

two pairs posterior to the gizzard under 8/9. The
last pair of hearts is in xiii. The supra-intestinal

glands are in six successive segments about 55 mm.
from the anterior end of the worm. The last pair

of glands is much enlarged and very dark red in

color.

There are tufted masses of nephridia adherent to the parietes of

segment iii.

The testes and male funnels are enclosed in a median testicular

chamber. The seminal vesicles extend from 10/11 to 12/13, pushing

12/13 and 13/14 into contact with 14/15. There is a small pair of

male funnels on the anterior face of 10/11. The prostates extend

through xvii and xviii. The duct is short and looped twice. The

vasa deferentia come into contact in xiii and run posteriorly side by

side without fusion, into xviii. The fused deferent duct is enlarged

as it passes into the parietes immediately behind the penial setae.

The ovaries and oviduct funnels are in the usual positions in xiii.

The spermathecal ampulla is firm and stands erect in the segment.

The duct is short and practically confined to the body wall. There

are two diverticula, one on each side of the duct.

Figure 15.—Eutyphoeus
CONSTRICTUS. PeNIAL

seta, drawn from a

microphotograph
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Distribution.—Meiktila.

Remarks.—The length varies from 110-130 mm., the diameter from
3-4 mm., at the posterior end to 6-7 mm. at the anterior end. In a

few specimens the first dorsal pore is large and located in 11/12.

The prostates are 21-25 mm. long, the duct is 2-4 mm. long. The
spermathecal diverticula have a wide variety of shapes. In one

specimen the diverticulum on one side of the duct may be elongate

and finger shaped, while the diverticulum on the other side of the

duct is club shaped with numerous small nodules on the end.

The penial setae are 1.5-1.8 mm. long; 48-52 micra thick at the

widest portion of the base, and 48-65 micra thick at the widest region

near the tip. The shaft is straight except for a single bend near the

tip. Near the free end of the seta there are two or three distinct,

transverse constrictions or grooves completely continuous around the

shaft. The first 0.5-0.7 mm. of the tip end of the seta is ornamented
with short rows of teeth. The rows are quite regularly and fairly

closely spaced.
EUTYPHOEUS EXCAVATUS, new species

Description of the type-specimen, external characteristics (Cat. No.
19260,U.S.N.M.).—Length, 274 mm. Diameter, 6-10 mm. Num-
ber of segments, about 254.

Color: Deep rich brown. The prostomium is prolobous, large.

On segments ii-xii there is a deep secondary furrow posterior to

the setae of the segment. On iv-xii there is a deep secondary furrow

anterior to the setae of the segment. Tertiary furrows are present

as follows: vi, one on the posterior third; vii, one on the posterior

third; viii, two on the posterior third; ix, one on the anterior third

and two on the posterior third; x, one on the anterior third and one

on the posterior third; xi and xii, one on the posterior third. On xiii

there is one furrow anterior to the setae. Behind the clitellum nearly

every segment has two deep secondary furrows, one anterior and one

posterior to the setae. Many of the segments have a tertiary furrow

on the anterior and posterior thirds formed by the secondary furrows.

The first dorsal pore is in 11/12. Pores are present in 12/13, 17/18,

and posteriorly.

There are eight setae and they begin on segment ii. Posterior to

the clitellum ah and cd are about equal, he is less than aa, dd is

greater than one-half of the circumference.

The clitellum extends from the secondary furrow anterior to the

setae of xiii to 17/18 (about 43^). Intersegmental furrows and dorsal

pores are lacking. The clitellum is interrupted ventrally by the

genital markings and the depression on xvii.
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The male pores are in line with or very slightly external to h at

the center of white glandular areas at the bottom of the depression

on xvii.

The female pore is single, anterior and very slightly internal to a,

on the center of a small, oval, whitish area on the left side of xiv.

The spermathecal apertures are in 7/8 in line with b.

The genital markings are the deep depression on xvii and two
bluntly oval, large, median papillae on 14/15 and 15/16. These

papillae are whitish, smooth-surfaced, slightly concave areas which

extend externally to just beyond the line b, and antero-posteriorly

nearly to the setae of the segments concerned. The posterior papilla

is slightly smaller than the anterior, and both are delimited by sharp

circumferential furrows. On xvii is a trans-

versely elongate slit in cc opening into a

depression in the parietes 2-3 mm. deep.

The body wall around the aperture is swollen,

especially around the ends of the slit. On the

anterior and the posterior walls of the depres-

sion, in the region bb, are pau'ed smooth-sur-

faced glandular areas. Columnar porophores,

present in closely related Burmese species of

the genus, are entirely lacking here.

Internal anatomy.—Septa 4/5 and 5/6 are

present and much thickened, especially 5/6;

6/7 and 7/8 are absent; 8/9, 9/10, and 10/11

are thickened and displaced backwards togeth-

er; 11/12 is absent or is represented only by
the connective tissue forming the wall of the

testicular chamber. This chamber is in the shape of a U inverted

over the alimentary canal.

The diameter of the gizzard is slightly greater than the length;

there is a slight rim on the posterior end. There are calciferous

glands in the wall of the alimentary tract in xii. The intestine begins

in XV.

There are large tufted masses of nephridia adherent to the parietes

of segment iii.

The dorsal blood vessel ends with the more anterior of the two

pairs of commissures under 8/9. The last pair of hearts is in xiii.

The testes and male funnels are in the testicular chamber. The
seminal vesicles are large, extending from 10/11 to 12/13 which is

pushed back into contact with 13/14. The tubular prostates extend

through xviii-xx and xviii-xxi. The duct is long and looped in xvii

and xviii.

The vas deferens passes under the prostatic duct, turns in toward

the nerve cord, and is enlarged as it passes into the parietes.

Figure 17.—Eutyphoeusexca-
VATus. Genital region
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The ovaries and oviduct funnels are in the usual positions in seg-

ment xiii. The spermathecal ampulla is large, flattened out dorsally

by the gizzard. The duct is short and practically confined to the

body wall. The single diverticulum is on the outer side of the duct

and consists of four elongate, finger-shaped seminal chambers placed

side by side.

The parietes are thickened in the region of the median genital

markings.

Distribution.—Meiktila (October)

.

Remarks.—The length varies from 190-280 mm. The first dorsal

pore is in 11/12 in all specimens. The clitellum begins just anterior

or just posterior to the setae of xiii and extends to 17/18.

Setal intervals ab and cd vary somewhat, ab and cd usually equal,

but in some specimens ah is noticeably smaller than cd. Interval aa

is larger than be on all the worms.

On several of the specimens there is a minute depression on seg-

ment xiv, where the female pore of the right side would ordinarily be

located, but no actual pore can be seen.

The genital markings are quite characteristic

»

just one worm from a large number differing from

the type. In the exceptional specimen there is a

third genital papilla, about the same size as the

posterior marking, located between the setae of

segments xiii and xiv.

^excTvSus^''™rmI^ There are 12 pairs of supra-intestinal glands in

THECAL DIVERTICULUM 6 succcssivc scgments about 85-95 mm. from the
X ABOUT 14 i • Janterior end.

The prostatic duct is 14-16 mm. long.

The spermathecal ampulla is variously shaped and often consists

of three to seven elongate seminal chambers arranged as in the type

specimen. Frequently the chambers are round, more numerous, and

so arranged on the free end of the diverticulum as to produce a berry-

like appearance.

The penial setae are 4-5 mm. long, 46-54 micra thick near the

base, and 48-52 micra thick near the tip. The shaft has two long

curvatures, the concavity of the first half of the seta on the opposite

side from the concavity of the second half. The ornamentation

consists of short rows of three to five teeth, or of single teeth scattered

over the first 0.8-0.9 mm. of the tip.

EUTYPHOEUS HASTATUS, new species

Description of the type-specimen, external characteristics (Cat. No.

19259, U.S.N.M.).—Length, 92 mm. Diameter, 2-4 mm. Number
of segments, 211. Color: Grayish, except the clitellum which is

deep brownish red.
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The prostomium is prolobous, large.

On segments iv-xii, inclusive, there is a deep secondary furrow

posterior to the setae of the segment. On segments vi-xii there is a

second deep furrow posterior to the setae of the segments. On viii

there are two slight tertiary furrows, one on the anterior third and

one on the posterior third of the segment. On ix there are two slight

tertiary furrows on the anterior third and one on the posterior third

of the segment. On x there is a single tertiary furrow on the ante-

rior third of the segment. Posterior to the clitellum there are two

secondary furrows per segment, one just anterior to and the other

just posterior to the setae.

The first dorsal pore is in 10/11. Pores are also present in 11/12,

12/13, 13/14, 17/18 and posteriorly. There is a nonfunctional pore-

like depression on 16/17.

The setae begin on ii, and are paired. Posterior to the clitellum

ab is less than cd which is less than he, aa is greater than he, dd is

greater than one half of the circumference.

The clitellum begins just anterior to the setae of xiii and extends

to 17/18. It is interrupted ventrally on xvii by the male papillae.

Intersegmental furrows are lacking. All setae are present in normal

positions except ah on xvii.

The male apertures are on xvii, just external to h. Two dark red

setae project through each aperture.

The female pores are on xiv. The right pore is just anterior to

seta a, the pore on the left side is anterior to and very slightly

internal to a.

The spermathecal apertures are in 7/8 in line with c.

The paired male papillae are oval, sharply delimited, and slightly

slantwise so that the anterior ends point toward each other. Each

papilla extends from just internal to a, nearly to c. On the poste-

rior part of the marking is a slight conical elevation bearing at the

tip the male pore. Two sharply delimited oval papillae lie in aa on

xviii.

Internal anatomy.—Septa 4/5 and 5/6 are present and thickened;

6/7 and 7/8 are absent; 8/9, 9/10, and 10/11 are thickened and dis-

placed posteriorly, close together; 11/12 is very thin and attached to

the parietes ventrally and laterally close to 10/11, dorsally the 'two

septa are in contact so that the seminal vesicles appear to be in con-

tact with 10/11 ; the remaining septa are thin and attached normally.

The gizzard nearly fills segments vi-viii. There are calciferous

glands in the wall of the alimentary canal in xii. The intestine

begins in xv.

There are nephridial masses on the parietes in the region of seg-

ment iii.
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There are three pairs of commissures in the combined gizzard seg-

ment, two under 8/9 posterior to the gizzard, and one just behind

5/6, anterior to the gizzard. The dorsal vessel continues anteriorly-

through iv and v. Lateral commissures are also present in seg-

ments ix-xiii.

The anterior pair of testes and funnels are free in x. Segment
xi is reduced in size by the nearness of 10/11 and 11/12, ventrally,

and their apposition and fusion (?) dorsally. The reduction is

increased by the presence laterally of delicate connective tissue

between the two septa. When the worm is first opened from the

dorsal side, the segment is not at first noticeable, as only three septa

are visible between the gizzard and 12/13. The last of these septa

appears to be much thicker than the other two. The apparent

thickness of the septum is due to the presence between 10/11 and
11/12 of testicular material of the same color as the septa. After

cutting open the roof of the testicular chamber 11/12 can be traced

to the parietes ven-

tro-laterally and
ventrally. On the

floor of the cham-
ber is the second

pair of male fun-

nels. The anterior

pair of seminal ves-

icles is in ix, the

vesicles are small

and lobed. The
posterior vesicles

Figure 19.—Eutyphoeus hastatus. a. Spermatheca X about 16.

6. Tip of penial seta X about 91. c. Ornamentation of penial are muCh larger, ex-
sETA, OIL IMMERSION tcudlng from 10/11

to 12/13, pushing 12/13 and 13/14 into contact with 14/15. The
prostates are small, tubular, and extend through xvii-xx. The duct

is in xvii, short, and looped once or twice.

The ovaries and oviduct funnels are in the usual positions in xiii.

The single pair of spermathecae is in the combined gizzard segment.

Distribution.—Prome, Thayetmyo.
Remarks.—Length 85-95 mm. Diameter, 2-2^^ mm. posteriorly

to 4-5 anteriorly. The first dorsal pore is in 10/11 in all specimens.

Setal interval aa varies from 13^-2 he. The spermathecal pores are

in 6, c, or between h and c.

The unpaired median papillae are in the region aa, extending

anteriorly and posterior nearly to the intersegmental furrows of the

segment. There are one, two, or three of these markings, located on

segment xviii, or on xviii and xix, or xviii, xix, and xx. A few speci-

mens have a pair of papillae in xviii instead of the single papilla.
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The penial setae are 3-4 mm. long, 66-74, micra thick at the widest

region of the tip, 50-52 micra thick at the narrow region just behind

the tip, and 52-56 micra thick at the inner end. The shaft is nearly

straight except for a slight bend near the diamond-shaped enlargement

at the tip, and is ornamented by short sparsely distributed, toothed

ridges.

The spermathecal ampulla is more or less heart shaped, two to

three times the length of the duct. An elongate diverticulum is

attached to the right and to the left sides of the base of the duct.

The prostates extend through xvii-xxi or xviii-xxii, and are 18-24

mm. long. The duct is 1-2 mm. long. The vasa deferentia of a side

come into contact in xii but do not fuse until after they have passed

under the prostatic duct and turned inwards toward the nerve cord.

The fused duct is enlarged for two or three millimeters before passing

into the parietes.

EUTYPHOEUS PLANATUS, new species

Description of the type-specimen, external characteristics (Cat. No.

19258, U.S.N.M.).—Length, 120 mm. Diameter, 5-8 mm. Color:

Deep rich brown. Number of segments, 149.

The prostomium is prolobous, large.

On segments ii-xii, inclusive, there is a deep secondary furrow

posterior to the setae of the segment. On segments v-xii, inclusive,

there is a second deep furrow posterior to the setae of the seg-

ment. On vi-ix there is a slight tertiary furrow on the posterior

third of the segments. On viii-x there is a slight tertiary furrow on

the anterior third of the segments. Posterior to the clitellum there

are two slight secondary furrows on each segment, one anterior to

and one posterior to the setae of the segment.

The first dorsal pore is in 11/12. There are pores in 12/13, 17/18,

and posteriorly.

The setae are eight per segment, they begin on segment ii.

Anterior to the clitellum ah is less than cd, and aa is greater than 6c.

Posterior to the clitellum ah is less than cd and he is 2/3 to 3/4 aa,

dd is greater than one-half of the circumference.

The clitellum begins just behind the setae of xiii and extends to

17/18. No dorsal pores or intersegmental furrows are present.

Setae are present in normal positions with the exception of a and h

on each side of xvii.

The male apertures are conspicuous openings in the region he, at

the top of tubular porophores projecting from the bottom of the

depression in the body wall on xvii.

The female pore is single, anterior to the setae, about halfway

between setal lines a and h, at the bottom of a slight concavity on

the left side of segment xiv.
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The spermathecal pores are in 7/8 in he, close to 6.

There are two genital markings. The anterior marking is an

elongate, oval, lighter colored depression on 13/14, extending from

the setae of xiii, to the setae of xiv, and laterally on each side to

about half way between 6 and c. The posterior marking is a deep

depression in the body wall of xvii, in hh. On the floor of this

depression in the region aa are four elongate white papillae. External

to these papillae and also on the floor of the depression are the

columnar male porophores. The body wall around the mouth of

the depression lacks the brown pigment and is much wrinkled.

Internal anatomy.—Septa 4/5 and 5/6 are much thickened, especially

5/6; 6/7 and 7/8 are missing; 8/9 and 9/10 and 10/11 are much thick-

ened and displaced posteriorly together; 11/12 is represented only by
the thin connective tissue which forms the wall of the median testic-

ular chamber. The remaining

septa are thin and attached
normally.

The gizzard is subspherical.

There are calciferous glands in the

wall of the alimentary canal in xii.

The intestine begins in xv.

There are large tufted masses

of nephridia adherent to the pari-

etes in iii.

Posterior to the gizzard are

seven pairs of commissures, two

pairs under 8/9, one pair in the

median testicular chamber, and
Figure 20.—Eutyphoeus planatus. a. Genital • •

-i r

AREA. 6. Tip of penial seta X about 412 One pair in each of segments ix, x,

xii, and xiii.

The testes and the male funnels are enclosed in a median chamber
on the posterior face of 10/11. The seminal vesicles are large, in

contact dorsally, and extend from 10/11 to 12/13, pushing 12/13 and

13/14 into contact with 14/15. The tubular prostates extend through

segments xvii-xx. The duct is confined to xvii and is looped several

times.

The ovaries and oviduct funnels are in the usual positions in xiii.

The spermathecal ampulla is large and flattened out by the gizzard,

the duct is short and stout; a club-shaped diverticulum of three

seminal chambers is attached to the right and to the left sides of

the duct.

Distribution.—Prome, Thayetmyo.
Remarks.—The type-specimen is probably not a complete worm.

The posterior opening of the alimentary canal is not a normal anus

and the length of the worm is not as sreat as is usual in similar
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species of this genus. The tail portion of the worm was doubtless

amputated some time prior to the time of collecting and the broken

end was healed over without producing new segments to replace the

lost ones. Shorter fragments of the same species are the only other

specimens included in the present collections.

The first dorsal pore is in 11/12. The clitellum begins just poste-

rior to the setae of xii, at 12/13, or just anterior to the setae of xiii.

Setal interval aa varies from one and one-half to two times he.

One specimen has a small oval marking on xiv in aa just behind

the setae. Another specimen has a large oval marking on xii in hb,

just behind the setae.

The prostatic duct is 7 to 8 mm. long.

The penial setae are 3 mm., or less in length, 48-50 micra thick

across the tip, 25-28 micra thick at the narrowest point just behind

the tip, and about 40 micra thick at the inner end. The tip of the

seta is flattened out into a wide spatulalike structure. The orna-

mentation begins on the flattened portion, extends along the shaft

for about 0.3-0.4 mm., and consists of numerous irregular and broken

ridges of jagged teeth.

EUTYPHOEUS SIMILIS, new species

Description of the type-specimen, external characteristics (Gates col-

lection).—Length, 177 mm. Diameter, 4-7 mm. Number of seg-

ments, 229. Color: Unpigmented, light greyish white, except on the

clitellum, which is reddish brown.

The prostomium is prolobous.

On segments iv-xii, inclusive, there is a deep secondary furrow

posterior to the setae. On segments vi-xii there is a deep secon-

dary furrow anterior to the setae. On segments xi and xii there is

a slight tertiary furrow on the anterior and the posterior thirds of

the segment. On segment xiii there are two slight furrows anterior

to the setae.

The first dorsal pore is in 11/12. Pores are also present in 12/13,

17/18, and posteriorly.

The setae are eight per segment and begin on ii. Just poste-

rior to the clitellum ah is less than cd, cd is less than he, and aa is

larger than he, dd is greater than one-half of the circumference. More
posteriorly he and cd decrease in size and become nearly equal.

The clitellum begins anterior to the setae of xiii and extends to

just behind the setae of xvii. Intersegmental furrows and dorsal

pores are lacking.

The male pores are conspicuous transverse slits on xvii. The
center of each pore is in line with seta h. Two reddish setae pro-

ject from each pore.
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The female apertures are small diagonal slits on xiv, anterior to

the setae and just internal to line a, on a whitish oval area.

The spermathecal pores are in line with seta &, in 7/8.

The genital markings are paired round papillae on xvi and xvii.

The papillae of xvi are nearly twice the size of those on xvii. The
anterior pair extend from internal to a to halfway between h and c.

The posterior pair extend from just internal to h to halfway between

h and c. At the center of each papilla is thetransverse slit-shaped

male aperture.

Internal anatomy.—Septa 4/5 and 5/6 are thickened, 5/6 about

twice as much as 4/5; 8/9 and 9/10 are thickened; 10/11 is slightly

thickened; 11/12 is attached normally only to the ventral parietes;

6/7 and 7/8 are absent. Segment xi isreduced to a median testicular

chamber by the fusion of 11/12 to 10/11 laterally

and dorsally.

The gizzard is subspherical. Calciferous glands

are embedded in the wall of the alimentary

canal in xii. The intestine begins in xv. There

is a pair of small caeca at the sides of the intes-

tine in xxviii.

There are tufted masses of nephridia adherent

to the parietes in the region of segment iii.

There are three pairs of commissures in the

combination gizzard segment, the dorsal blood

vessel ending with the anteriormost pair. The
last pair of hearts is in xiii.

The testes and the male funnels are inclosed

TiPsoFPENiAL within the median chamber on the posterior face

of 10/11. The seminal vesicles are large, in con-

tact with 10/11 anteriorly, and posteriorly pushing 12/13 and 13/14

back into contact with 14/15. The tubular prostates extend through

xvii and xviii and are broken into two coiled masses by 17/18. The
duct is about 3 mm. long and coiled twice. The vasa deferentia

are enlarged as they pass into the parietes just behind the prostatic

duct.

The ovaries and oviduct funnels are in the usual positions in seg-

ment xiii. The spermathecal ampulla is large and ovoid. The duct

is short and practically confined to the body wall. The diverticula

are short whitish projections from the right and from the left sides

of the duct.

Distribution.—Kyundo, Kawkareik.

RemarTcs.—Aside from the type-specimen only anterior fragments

of this worm are available for study. These vary in diameter from

5-7 mm. The first dorsal pore is 11/12 in all specimens.

Figure 21.-

SIMILIS.

SETAE

-EUTYPHOEUS
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All the fragments have the paired papillae on xvi and xvii. One
worm has a larger papilla on the right side of xxi, pushing 20/21 and
21/22 anteriorly and posteriorly, and extending from internal to a
nearly to c. Another worm has a similar area in the same position

on each side of xxi.

The supra-intestinal glands are 10 pairs in 5 successive segments,
85-95 mm. from the anterior end.

The penial setae are 1.8-2.4 mm. long, 50-55 micra thick at the
widest region near the base. The shaft is straight except for two
slight bends near the free end. The ornamentation consists of

irregularly placed, finely jagged ridges which are shorter and sparsely
distributed near the tip, longer and closer together toward the base.
The worm just described is very similar in general external appear-

ance as well as internal structure to E. peguanus. Some two score

specimens of the latter species,

from the type-locality, Ran-
goon, have been available for

comparison with the Kyundo
Figure 22.-ELTYPUO- form. The differences between
Eus siMiLis SPERM- ^u p ^„,f. f^^ms msV bp summflr- Figure23.-e utyphoe us
ATHECAL DIVERTICULA ^^c iw o lorms may ne summar-

pequ^nus. spermathecal
X ABOUT 14 ized as follows

;

diverticula X about 14

E. peguanus E. similis

Male pores In be close to b. On the In line with 6.

posterior third of longitu- On the center

din ally placed oval of round
papillae. papillae.

Spermathecal pores In be, to c In 6.

Clitellar genital markings Paired, on xvii only.* Paired, on xvi

and xvii.

Extra clitellar markings Paired, on xix Paired, on xxi.

Male funnels In x and xi (not hitlierto re- In xi only.

corded from x in this

species).

Prostatic duct 7-8 mm. long 2-3 mm. long.

Penial setae:

Length 1.3-1.8 mm 1.8-2.4 mm.
Basal thickness 35-50 micra 50-55 micra.

Curvature One Two.
Spermathecal diverticulum Usually bent - Usually not bent,

smaller.

So far as the majority of the characteristics listed above are

concerned, the two forms are sharply delimited and do not grade

into each other. The curvature of the penial setae and the form of

the spermathecal diverticulum do, however, vary somewhat in both

forms.

The majority of the normal penial setae of E. peguanus are

curved as illustrated, although several setae were found with a shaft
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curvature resembling that figured for the other species. Similarly,

diverticula were found in several specimens of E. peguanus that are

not bent and similar to the diverticula of the other species. But
the diverticula from the large majority of worms examined conform

to the types figured. Both characters, that is, structure of the tip

of penial setae and shape of the diverticula are similarly variable

in well-defined species.

BIBLIOGRAPHY
Beddard, F. E.

1883—Note on some earthworms from India. Ann,
Mag. Nat. Hist., ser. 5, vol. 12.

1893—On some new species of earthworms from vari-

ous parts of the world. Proc. Zool. Soc,

1892.

Gates, G. E.

1925a—Some new earthworms from Rangoon, Burma.
Ann. Mag. Nat. Hist., ser. 9, vol. 15.

19256—Some notes on Pheretima anomala, Mich., and
a related species new to India and Burma.
Ann. Mag. Nat. Hist., ser. 9, vol. 15.

1925c—Some new earthworms from Rangoon, Burma.
II. Ann. Mag. Nat. Hist., ser. 9, vol. 16.

1925d—Note on a new species of Drawida from Ran-
goon, Burma. Ann. Mag. Nat. Hist., ser. 9,

vol. 16.

1926a—Note on a new species of Pheretima fro m
Rangoon. Ann. Mag. Nat. Hist., ser. 9,

vol. 17.

19266—Notes on the Rangoon earthworms. The
• peregrine species. Ann. Mag. Nat. Hist.

ser. 9, vol. 17.

1926c—Notes on the seasonal occurrence of Rangoon
earthworms. Journ. Bombay Nat. Hist.

Soc, vol. 21.

1926d—The earthworms of Rangoon. Journ. Burma
Research Soc, vol. 15.

19266—Notes on earthworms from various places in

the Province of Burma, with descriptions of

two new species. Rec Ind. Mus., vol. 28.

1927a—Note on Perichaeta campanulata Rosa and

Pheretima houlleti (E. Perr.). Ann. Civ. Mus. Genova., vol. 52.

19276—Note on a new species of Notoscolex, with a list of the earthworms,

of Burma. Ann. Mag. Nat. Hist., ser. 9, vol.19.

MiCHAELSEN, W.
1907—Neue Oligochaten von Vorderindien, Ceylon, Birma und den Anda-

man-Inseln. Mitt. Mus. Hamburg, vol. 24.

1908—The Oligochaeta of India, Nepal, Ceylon, Burma, and the Andaman
Islands. Mem. Ind. Mus,, vol. 1.

Rosa, D.

1888—Viaggio di Leonardo Fea in Birmania e Regioni vicini. V.

Perichetidi. Ann. Civ. Mus. Genova, ser. 2, vol. 6..

FiGUEE 24.—EUTYPHOEUS
PEGUANUS. Penial se-

ta, DRAWN FROM A

MICROPHOTOGRAPH



AET. 10 EAETHWORM FAUNA OF BURMA GATES 41

1890a—Viaggio di Leonardo Fea in Birmania e Region! vicini. XXV.
Moniligastridi, Geoscolecidi, ed Eudrilidi. Ann. Civ. Mus.

Geneva, ser. 2, vol. 9.

18906—Viaggio di Leonardo Fea in Birmania e Regioni vicini. XXVI.
Perichetidi. Ann. Civ. Mus. Genova, ser. 2, vol. 9.

Stephenson, J.

1912—Contributions to the fauna of Yunnan. VIII. Earthworms. Rec.

Ind. Mus., vol. 7.

1916—On a collection of Oligochaeta belonging to the Indian Musuem.
Rec. Ind. Mus., vol. 12.

1918—Aquatic Oligochaeta of the Inle Lake. Rec. Ind. Mus., vol. 14.

1923—Oligochaeta. Fauna British India Series. London.

1924—On some Indian Oligochaeta, with a description of two new genera of

Ocnerodrilinae. Rec. Ind. Mus., vol. 26.

o





A CONTRIBUTION TO OUR KNOWLEDGE OF THE
ANATOMY OF THE FRESH-WATER MUSSELS OF THE
DISTRICT OF COLUMBIA

By Lucy Reardon
0/ Washingto?i, District of Columbia

All of the North American fresh-water mussels are contained in

the family Unionidae, of which five genera are native to the District

of Columbia. These are Lampsilis, Sirophitus, Anodonta, Alasmi-

donta, and EUiptio. The genus Lampsilis has four species native to

the District of Columbia

—

L. cariosus Say,i. ochraceus Say,i. radiatus

Gmelin, and L. nasutus Say. StropMtus has one local species :/S.

undulatus Say. Anodonta has one: A. cataracta Say. Alasmidonta

has three: A. undulata Say, J.. Tieterodon Lea, and A. marginata Say.

EUiptio is represented by two local species : E. complanatus (Solander)

Dillwyn and E. productus Conrad.

In the following "Anatomical descriptions are given the differences

exhibited by five local species, namely, Lampsilis ochraceus, L. nasu-

tus, Anodonta cataracta, EUiptio complanatus, and E. productus.

ANATOMY OF LAMPSILIS OCHRACEUS SAY

Plate 1, figs. 1 to 10

DESCHIPTION OF THE SHELL

Plate 1, figs. 1, 2, and 4

The shell is elliptical with full beaks which are sculptured with a

few straight, stout ridges. Posteriorly from the beaks a well-devel-

oped posterior ridge begins and curving slightly down the middle of

the shell ends in a blunt point halfway up the height of the shell.

The outside is dull, tawny-brownish, usually smoky and feebly rayed.

The interior of the shell is pearly gray, iridescent, often growing

into a deep rose along the margin of the shell.

The left valve has two small pseudocardinal teeth in front of the

beak cavities and two thin, lateral hinge teeth. The right valve has

two pseudocardinals opposite each other (with a pit between) and

one high thin lateral.

No. 2782.—Proceedings U. S. National Museum, Vol. 75, Art. M
27800—29 1
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The muscle scars of both shells are identical, forming shallow cica-

trices on the interior face of the shell. The anterior adductor scar

lies in front of the pseudocai'dinal teeth and is somewhat oval in

outline. At the termination of the lower pseudocardinal tooth is

the anterior retractor muscle scar which is deeper than the anterior

adductor scar and continuous with it. Below the impression of

these two muscles is the small circular impression of the protractor

pedis muscle. At the termination of the lateral hinge tooth is the

scarcely visible oval scar of the posterior adductor muscle. Directly

above it is the impression of the posterior retractor muscle which is

small and circular and often invisible. A very faint line runs about

a quarter of an inch from the margin of the shell from the anterior

to the posterior adductor muscle. It is the impression of the pallial

line muscles, small muscles inserted along the margin of the mantle.

In the beak cavities there is an irregular number of very small

scars, one of which is a deep elliptical scar in the apex of the cavity

and is the impression of a small dorsal mantle muscle.

UANTLE

Plate 1, fig. 3

The mantle lobes are separated for almost the length of the poste-

rior adductor muscle in the formation of the dorsal mantle aperture.

They are then united for about 3 mm. before separating to form the

exhalent siphon. The tentacles of the exhalenl siphon are rudi-

mentary while those of the inhalent siphon are from 1 to 2 mm. in

length.

The pigmentation of the dorsal mantle aperture and of the siphon

is heavy, growing fainter and disappearing as the margins continue

anteriorly.

The lack of pigmentation along the entire mantle edge, exclusive^

of the siphons, the absence of tentacles beyond the inhalent siphon

but rudimentary tentacles at the exhalent siphon and a more elon-

gate form of body distinguish this species from L. nasutus.

MUSCULAR SYSTEM

Plate 1, fig. 8

The largest muscles are the anterior and the posterior adductor

muscles, great cylindrical masses of fibers situated on a line with

each other on the dorsal portion of the body, piercing the mantle as

they traverse the body to their attachment on the valves. Their

functioning keeps the valves closed.

The remaining muscles are the anterior and the posterior retrac-

tors, the protractor pedis, two small muscles inserted in the cavities

of the beak, and the small muscles of the pallial line. In alcoholic

specimens, the anterior retractor muscle is very small and circular

in appearance, with its point of insertion just posterior to the upper
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portion of the anterior adductor muscle. This muscle passes down-
ward to the anterior ventral portion of the foot with its greatest

development in the anterior portion.

The posterior retractor muscle lies on the anterior ventral portion

of the posterior adductor muscle. At this point it is a compact
cylinder of fibers which after a short distance spreads diagonally-

through the body and foot and supplies the thick musculature of the

foot. These muscles are antagonistic to the protractor pedis muscle
which lies just at the base of the anterior adductor muscle and pre-

sents, with the mantle intact, a crescent-shaped form. With the

mantle removed, it is seen to be fan-shaped, spreading outward over

a large portion of the body and foot. By its play the foot is capable

of great expansion. The two small muscles with their attachments

in the beak cavities serve to ret'ain there the dorsal portion of the

body. The pallial line muscles are inserted along the edge of the

mantle and form a delicate connection between the mantle and shell.

The muscular system of the remaining species is the same as for

L. ochraceus.
LABIAL PALPS

Plate 1, fig. 7

The labial palps surround the mouth and consist of two pairs of

thin contractile flaps which are subtriangular in shape with an inner

and outer palp on each side of the body. Their edges are attached

dorsally and are free ventrally. The outer edge of the outer palp is

attached to the mantle, with the inner edges of each palp united, and
the outer edge of the inner palp attached to the body mass. Ante-

riorly the palps are attenuated and at their confluence directly under

the anterior adductor muscle give contour to the oral orifice with the

attenuated portion of the outer palp forming the upper lip and that

of the inner palp forming the lower lip.

The exterior faces of the palps are smooth. The inner faces are

strongly furrowed transverselj^ for about three-quarters of the dis-

tance, where the transverse furrows terminate abruptly and longitu-

dinal furrows begin and continue to the mouth where they curve

inward and pass into the gullet. These ridges bear cilia which sweep

along the food brought into the mantle cavity at the inhalent siphons.

The cilia on the transverse ridges check undesirable substances and

send them back into the mantle cavity, while the cilia of the longi-

tudinal furrows sweep the desirable food into the mouth.

GILL3 AND KEPRODUCTIVK SYSTEM

Plate 1, figs. 6, 7, and 9

The noticeably semicircular form is the only peculiarity of the

gills of L. ochraceus. The marsupium occupies the hinder portion

of the outer gills.

The ^lochidia are bookless.
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BEAK SCULPTURE

Plate 1, fig. 5 J

ALIMENTARY SYSTEM . 1

Plate 1, fig. 9

The mouth is immediately below the anterior adductor muscle.

It is oval in shape and leads by a short gullet into the stomach, which

is of irregular shape, but more oval than globular, with plications on

its inner surface, and lies just posterior to the anterior adductor

muscle. Surrounding the stomach are the digestive glands, hepato-

pancreas, a brown, spongy mass made up of minute tubes in clusters

whose orifices open into the stomach. The intestme is given off from

the left posterior portion of the stomach and, in alcoholic specimens,

is about 3 mm. in diameter. It descends obliquely through the

visceral mass with a slight curve almost to the posterior margin of

the foot where it curves dorsally following the line of the foot margin-

It is narrowest here, about 1 mm. in diameter. At a point midway
between the dorsal and ventral portions of the body mass the curve

proceeds anteriorly and continues in an oblique line until at a point

below the anterior portion of the renal organ it turns to the right

and then backward, still following the curve of the foot, and contin-

ues anteriorly for about two-thirds of the length of the body where

it is attached to the visceral mass. Turning again to the right side

of the body, it continues dorsally and posteriorly, keeping to the right

of the portion descending from the stomach. It continues anteriorly

for a short distance where it again turns and passing upward becomes

very broad—about 5 mm. in diameter. From this point the wall is

produced into a fold (typhlosole) continuing through the rectum.

Approaching the dorsal surface in an oblique line it grows gradually

smaller until it turns abruptly backward and passes into the pericar-

dium; leaving the visceral mass, the intestine or rectum passes

through the heart over the posterior adductor muscle, and bending

dorsally terminates with the anus in the suprabranchial chamber.

The labial palps and alimentary system are the same for all species.

NERVOUS SYSTEM

Plate 1, fig. 10

Paired nerve centers or ganglia, with their emanating branches and

commissural cords connecting the ganglia, form the nervous system.

There are three nerve centers, an anterior, a visceral, and a posterior,

supplying the respective portions of the body, which are called the

cerebral ganglia, the pedal ganglia, and the posterior ganglia.

The cerebral [ganglia are paired and lie bilaterally symmetrically

on each side]pf the^body in front of the protractor pedis muscle.
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They are very near the surface, being exposed by removing the film

of the mantle. A single ganglion is roughly triangular with the apex

directed downward and a little anteriorly. From the most anterior

end there is a stout cerebral commissure which passes over the gullet

to connect with the ganglion of the other side. From the anterior

ventral portion three large nerves arise. The most anterior one

bifurcates after a short distance, one branch passing around the most
anterior edge of the mantle and the other descending to the anterior

portion of the mantle. Behind this nerve descends another, also bifur-

cating after a short distance and supplying also the anterior mantle

area. The last of these three nerves, after bifurcating, divides and
redivides to supply the remaining anterior portion of the mantle. At
the middle anterior portion of this ganglion a nerve arises which passes

to the anterior adductor muscle, supplying it with its branches.

Posteriorly the ganglion narrows to pass into the posterior commis-
sural cord which passes upward through the visceral mass into the

renal organ where it runs parallel with the commissural cord of the

opposite ganglion. After leaving the renal organ the two commis-

sures spread out to pass around the tendons of the posterior retractor

muscle, after which for a short distance they run close together and
pass into the posterior ganglion. From the inward central portion

of the cerebral ganglia the pedal commissural cord arises at right

angles, then turns abruptly down, passes through the protractor pedis

muscle, and descends deep into the center of the foot to meet the pedal

ganglion. On the dorsal portion of the cerebral ganglion are two
very small nerves which supply the protractor pedis and the anterior

retractor muscle. The labial palps receive a filamentous nerve

supply from a branch of the anterior mantle nerve.

The pedal ganglia lie at a slight^ elevated angle deep in the

ventral part of the visceral mass near the center. They are exactly

contiguous and present a bilobed appearance, though they are not

fused.

At the anterior end the stout commissural cord to the cerebral

ganglion arises. From the posterior end two large nerves are given

off. The inner, after bifurcating, traverses the whole length of

the body mass. The outer nerve bifurcates, sending its branches,

which also fork, to the muscles of the foot. On the outer edge

of the ganglion two forking nerves arise and continue to the

musculature of the foot. From the inward portion of the ganglion

at the center a nerve arises at right angles and supplies the viscera.

At the posterior nerve center the paired ganglia have become
fused into a single bilobate mass which is situated on the ventral

surface of the posterior adductor muscle. From the anterior end

four nerves pass. The two inner or mesial ones are the commissural
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cords which pass to the cerebral gangha. The two outer ones pass

parallel for a short distance with the commissural cords and then

turning abruptly backward continue along the junction of the gills

supplying them with its numerous branches. At the posterior por-

tion a gigantic nerve arises which separates into three large branches.

The central branch supplies the inhalent siphon, the inner or mesial

branch the posterior portion of the mantle, and the outer branch the

exhalent siphon.

The nerves emanating from the ganglion often vary with the

individual mussel. A certain nerve may be entirely lacking or

exceedingly large or very delicate. The most constant arrangement

however, is the one given above and shows no variation for different

species. '

EXCRETORY SYSTEM

Plate 1, fig. 9

The excretory system for all five species exhibits no peculiarities.

CIRCULATORY SYSTEM

Plate 1, fig. 10

The circulatory system of L. ochraceus and of the other species

included in this study shows no variation. From the ventricle pro-

ceed two aortae, one passing anteriorly and above the rectum, though

almost contiguous with it; the other passing posteriorly enters the

visceral mass below the rectum. They are the anterior and posterior

aortae from which numerous arteries arise. The anterior aorta, on

entering the visceral mass, curves outward and slightly to the right,

then passes downward and a little posteriorly gives off a large artery,

which passes into the mantle. The main branch continues its down-
ward anterior course and near the center of the visceral mass divides

into three large arteries which pass in and out among the folds of the

intestine. Just before the curving main branch begins its downward
course a large artery is given off which curves downward back of

the anterior adductor muscle and curves posteriorly, to supply, with

its numerous veins, the ventral portion of the body mass. From
this artery, a little before it reaches the anterior adductor muscle,

ascends a branch which passes into the muscle, supplies the mouth
and anterior portions of the body.

The posterior aorta bifurcates just before reaching the posterior

adductor muscle, sending one branch to the muscle and to the region

of the pericardium and the rectum. The other branch passes over

the muscle and enters the mantle, continuing ventrally to meet the

anterior mantle artery. The blood supply of the mantle is continu-

ally oxygenated by the current of water which bathes the inner face

of the mantle. It is, therefore, returned directly to the auricles

without passing through the gills.
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ANATOMY OF LAMPSILIS NASUTUS SAY

Plate 2, figs. 1 to 10

DESCRIPTION OF THE SHELL

Plate 2, figs. 1, 2, 4

The shell is not shiny and ranges in color from dark brown to

olive green; it is thin to moderately solid, elongated, and has a dis-

tinct posterior ridge, which generally is curved down the middle.

The anterior ventral margin curves broadly to the base which is full

behind the center, attenuating to a long point halfway up the height

of the shell. *

The highly characteristic beaks are low and sculptured with fine

close ridges, looped in front and following the paralleling longitudinal

axis of the shell behind. (PI. 2, fig. 5.) The exterior surface shows
irregular growth lines, with sometimes vertical bars just back of the

center, representing the growth of the shell over the gills while dis-

tended with fry. Young shells are finely rayed, while in the adult

shell the rays are less distinct or entirely invisible.

The interior of the shell is iridescent and lustrous and may be

bluish-white, lurid, flesh-tinted, or purplish. The left valve has two
pseudo cardinal teeth and one lateral hinge tooth, which is nearly

straight and very delicate. The right valve has one pseudocardinal

tooth with a faint one above it and two lateral hinge teeth. The
muscle scars are shallow, the anterior adductor scar being the more
prominent. It is situated dorsally near the anterior margin of the

shell and is oval shaped and very clear cut. The posterior adductor

scar is a large faint oval impression just below the termination of

the hinge teeth. Dorsal to it is the small circular impression of the

posterior retractor muscle. On the posterior ventral margin of the

anterior adductor muscle scar are two small irregular impressions, one

dorsal. They are the anterior retractor and the protractor pedis

muscle scars, respectively. Beginning at the most ventral point of

the anterior adductor muscle scar, there is a thin faint impression

running parallel with the margin of the shell and about one-fourth

inch distant from it and ending at the base of the posterior adductor

muscle. It is the pallial line impression and marks the insertion of

the small pallial line muscles. There are two small pitted scars in

the beak cavities which mark the insertion of the small dorsal

muscles.
MANTLE

Plate 2, fig. 3

From the posterior adductor muscle the margins of the mantle are

separated for the length of the muscle to form the dorsal mantle

aperture. The edges reunite for a short distance and then separate

again to form the exhalent siphon, the lower portion of which is
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formed by the junction of the gills. It meets again, but is not fused,

to form the upper part of the inhalent siphon and below this point

is not united. The margins of both siphons are greatly thickened

and pigmented, bearing on their inward surface numerous tentacles.

In specimens preserved in alcohol the tentacles of the inhalent siphon

have an average length of 3 mm., while the tentacles of the exhalent

siphon are smaller and not so numerous. From the inhalent siphon

the tentacles continue on the inward margin of the mantle to a

median point, growing smaller and diminishing in number until the

last several tentacles are about 5 mm. apart. The margin from this

point to its junction over the anterior adductor muscle diminishes in

thickness and is free from tentacles. The edge of the mantle is dis-

tinctly pigmented along its entire course. This pigmentation is very

heavy at the siphons and at the posterior tentacle-bearing portion.

GILLS AND KEPRODUCTIVE SYSTEM

Plate 2, figs. 6, 7, and 9

The gills are elongated with the inner lamellae continuous with

the visceral mass anteriorly. There are about 10 gill filaments

between the septa of that portion of the gills which serves as a mar-

supium and about 20 septa between that which does not, so that a

gill or a part of one with more numerous septa than other portions

is indicative of a marsupium and therefore of the female mussel.

There is a very inconspicuous longitudinal furrow passing around

the base of the inner gills and is caused by a very slight invagination

of the gill filaments. The inner or mesial gills have no such groove,

for the filaments are smoothly curved as they bend upon
themselves at the base. This furrow is present in the gills of both

sexes. In L. nasutus the gravid gill protrudes much beyond the

original base of the filaments. This condition is readily seen by the

projection of the bulging gills beyond the chitinous rods of the fila-

ments which have a clear-cut line of termination. This projection

beyond the filaments is not uniform, for the septa are continuous

with the stretched area, checking at their points of insertion the

bulging, and therefore giving a scalloped or beaded appearance to

the edge of the gill.

In L. nasutus the posterior portion of the outer gills is specialized

to form the marsupium.

The glochidia are of the bookless type.

BEAK SCULPTURE

Plate 2, fig. 5

ANODONTA CATARACTA Say

Plate 3, figs. 1 to 10

In the genus Anodonta the male and female shells are alike, the

beak sculpture is coarse and the embryos fill the entire gills, forming
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smooth pads. The inner lamellae of the inner gills are free from the

visceral mass. Hinge teeth are absent and the muscle scars faint.

The shell is rather thin, evenly rounded in front and somewhat
biangulate behind and is very slightly winged in the postero-dorsal

region. The beaks are rather full, the sculpture consisting of a

moderate number of concentric ridges which are usually doubly
looped. The surface is usually covered with irregular growth lines.

The exterior is generally shining, greenish-yellow, yellow-green or

olive, usually banded with darker color and often faintly rayed. The
interior is bluish-white and not shining. There are no small, dorsal

muscles in Anodonta.
MANTLE

Plate 3, fig. 3

The mantle edge is strongly pigmented at the siphons. The
connection of the mantle edge runs nearly the length of the posterior

adductor muscle, restricting the dorsal mantle aperture to a very

short slit and causing it to lie behind the anterior adductor muscle.

The tentacles of the inhalent siphon are large wdth some of them
forking. The exhalent siphon has no tentacles.

GILLS AND REPRODUCTIVE SYSTEM

Plate 3, figs. 6, 7, and 9

The gills are semicircular with the inner lamellae of the inner gills

free from the visceral mass. The entire outer gill serves as a marsu-

pium. During the breeding season the water tubes of the marsupium
are divided longitudinally into three tubes with the two outer tubes

facing the inner and outer lamina. It is only the central tube which

contains embryos. This threefold division of the water tubes is

present only during the breeding season.

The glochidia oi A. cataracta are of the hooked type.

BEAK SCULPTURE

Plate 3, fig. 5

Elliptio productus Conrad and Elliptio complanatus (Solander)

Dilhvyn.

In this genus three species of the fisherianus group, Elliptio

productus, E. Hslierianus, and E. lanceolatus have been thought to

occur in the District of Columbia. Close examination of both shell

and morphology shows that there is no constant distinction, and it is

therefore thought that the only representative of this, the JisJierianus

group, in the District of Columbia is E. productus Conrad.

The group of Jisherianus is distinctive in the manner of gill attach-

ment, for the outer lamina of the inner gill, instead of having the usual

connection to the visceral mass, is free.
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ELLIPTIC COMPLANATUS

Plate 4, figs. 1 to 10

SHELL

Plate 4, figs. 1, 2, and 4

The shell of Elliptio complanatus has an elongate trapezoidal shape,

with the dorsal and ventral margins nearly parallel. The posterior

ridge which is well developed and generally double, ends in a point at

the base, while the anterior end is rounded.

The surface of the shell is marked by irregular growth lines which

are smooth in the young shell and rough in the old. In color it

ranges from tawny green to greenish brown.

In E. complanatus there is no marsupial bulge distinguishing the

female shell. The interior may be white, straw-color, salmon, or

various shades of purple.

In the left valve there are two nearly straight lateral hinge teeth

and two irregular pseudocardinals, while in the right valve there is

one lateral hinge tooth and one stumpy pseudocardinal with a faint

one above it.

From the base of the anterior adductor scar just in front of the

pallial line impression, there is a delicate groove which passes down-

ward and curves around the base of the shell representing the

course of the mantle artery.

MANTLE

Plate 4, fig. 3

The only variation in the mantle is a heavier pigmentation at the

siphons. The anterior and posterior adductor muscles are very

large with the anterior muscle assuming a distinct quadrilateral shape.

The body is roughly trapezoidal in shape.

GILLS AND REPRODUCTIVE SYSTEM

Plate 4, figs. 1, and 9

The gills are semicircular with the marsupium occupying the entire

outer gills.

The glochidia are bookless.

BEAK SCULPTURE

Plate 4, fig. 5

ELLIPTIC PRODUCTUS

Plate 5, figs. 1 to 10

SHELL

Plate 5, figs. 1, 2, and 4

The shell is elongated, ranging in color from dark reddish brown
to olive green and is rather thin. The beaks, which in the adult

shell are generally eroded, are low. In very young shells there is a
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definite beak sculpture so characteristic that it is a reliable means
of classification. In E. produdus the beak sculpture consists of

strong, longitudinal, corrugated ridges.

The posterior ridge is well developed, curved down the middle,

ending behind the center in a long, drawn-out point near the median
line with the point often turned up. From the beaks in a radial

direction are heavy, irregular growth lines.

The interior of the shell is iridescent and is purplish or whitish and
shows muscular scars. In the left valve on the dorsal surface are

two stumpy pseudocardinal teeth and two strong lateral hinge teeth.

In the right talve is one pseudocardinal and one lateral tooth.

MANTLE

Plate 5, fig. 3

The mantle edge at the dorsal mantle aperture and the siphons

is pigmented, but not heavily so. The dorsal mantle aperture

extends almost the length of the* posterior adductor muscle, while

the connected portion between this aperture and the exhalent

siphon is about as long as the inhalent siphon. Both siphons bear

tentacles. The body is slender and elongate.

GILLS AND REPRODUCTIVE SYSTEM

Plate 5, figs. 6, 7, and 9

The gills are very much elongated, with the outer pair serving as a

marsupium and forming a smooth pad when filled with embryos.

The glochidia are bookless.

BEAK SCCLPTURE

Plate 5, fig. 5

EXPLANATION OF PLATES

Figure 1

1. Hinge line. 5. Anterior end.
2. Beaks. 6. Posterior end.
3. Growth lines. 7. Ventral margin.
4. Dorsal margin.

Figure 2

1. Lateral hinge teeth. 5. Anterior retractor muscle scar.
2. Posterior retractor muscle scar. 6. Anterior adductor muscle scar.

3. Posterior adductor muscle scar. 7. Protractor pedis muscle scar.
4. Pseudocardinal tooth. 8. Pallial line muscles scar.

Figure 3

1. Anterior retractor muscle. 9. Renal org'an.

2. Anterior adductor muscle. 10. Posterior retractor muscle.
3. Protractor pedis muscle. 11. Dorsal mantle aperture.
4. Pallial line muscles. 12. Posterior adductor muscle.
5. Foot. 13. Exhalent siphon.
6. Pericardial gland. 14. Inhalent siphon.
7. Ventricle. 15. Dorsalmantle muscles.
>^. Left auricle.
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Figure 4

1. Pseudocardinal teeth.

2. Anterior retractor muscle scar.

3. Anterior adductor muscle scar.

4. Protractor pedis muscle scar.

5. Pailial line muscles scar.
6. Lateral hinge tooth.
7. Posterior retractor muscle scar

.

8. Posterior adductor muscle scar.

Figure 5

1. Cross section of shell.

1. Left mantle lobe.
2. Labial palps.
3. Foot.
4. Outer gill.

Beak sculpture, enlarged.

Figure 6

2-3. Glochidia, enlarged.

Figure 7

5. Marsupium.
6. Inner gill.

7. Right mantle lobe.

Figure 8

1. Anterior retractor muscle.
2. Anterior adductor muscle.
3. Protractor pedis muscle.
4. Posterior retractor muscle.

1. Mouth.
2. Stomach.
3. Intestines.

4. Typhlosole.
5. Rectum.
6. Anus.
7. Hepato-pancreas.
8. Gonads.

5. Posterior adductor muscle.
6. Pailial line muscles.
7. Dorsal mantle muscles.

Figure 9

9. Renal aperture.
10. Reno-pericardial aperture.
11. Ventricle.
12. Left auricle.

13. Urinary bladder.
14. Kidney.
15. Pericardium.

Figure 10

1. Cerebral ganglia.
2. Anterior adductor muscle nerves.
3. Cerebral commissure.
4. Anterior mantle nerves.
5. Pedal commissure.
6. Pedal ganglion.
7. Anterior visceral nerves.
8. Anterior visceral nerves.
9. Visceral nerves.

10. Posterior visceral nerves.
11. Posterior visceral nerves.
12. Posterior commissure.
13. Posterior ganglion.
14. Posterior mantle nerves.

15. Gill nerves.
16. Exhalent siphon nerves.
17. Inhalent siphon nerves.
18. Ventricle.
19. Left auricle.

20. Anterior aorta.
21. Anterior adductor muscle artery.
22. Pedal artery.

23. Visceral artery.
24. Posterior aorta.
25. Posterior mantle artery.

26. Posterior adductor muscle arterj'.

27. Anterior mantle artery.
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Plate 3

Lampsilis ochraceus Sa}'.

Lampsilis nasutus Say.

Anodonta cataracia Say.

Pl.\te 4

Elliptio complanatus (Solander) Dillwyn.

Plate 5

Elliptio productus Conrad.
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A NEW LIVER FLUKE FROM A MONKEY AND NEW
PARASITIC ROUNDWORMS FROM VARIOUS AFRICAN
ANIMALS

By J. H. Sandground

Of the Department of Tropical Medicine, Harvard Medical School, Boston, Mass.

The Harvard African Expedition of 1926-27, under the leadership

of Prof. Richard P. Strong of the department of tropical medicine,

Harvard University Medical School, spent some months in the Repub-
lic of Liberia and then crossed Africa from the Belgian Congo on the

west to Mombassa on the east coast, making investigations of the

natives and the local fauna from the medical and zoological aspects.

In the extensive collection of material brought back to the United

States for detailed study are many tubes of parasites from various

animals secured in the different localities where halts were made.
Many of these parasites were assigned to me for identification and
systematic study, and I take pleasure in recording my indebtedness

to Professor Strong for this privilege.

The following paper, constituting part of the report on the parasite

collection, contains a description of a new species of the trematode

genus Dicrocoelium from the liver of a monkey, a new genus of the

nematode family Strongylidae, also from a monkey, and a new species

of the trichostrongylid genus Oswaldocruzia from a lizard. Nemato-

dirus hoplceni (Leiper 1907) from the hippopotamuswas well represented

in this collection, and as a result of the reexamination of this parasite

it is considered necessary to remove it from the genus Nematodirus

and to create a new genus for its reception.

Several other helminths, probably new to science, are also present

in this collection, but the inadequacy or the unfavorable condition of

some of the material does not permit me to give a complete descrip-

tion and specific determinations of these worms at the present time.

As a matter of record, a list is appended of parasites present in the

collection which could.be identified generically, and in some instances

specifically, with the material available.

An asterisk denotes a new host record of a previously described

species of parasite.

No. 2783.—Proceedings U. S. National Museum. Vol. 75, Art. 12

27388—29
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TREMATODA
Parasite Host Locality

Fasciola hepaticahina&ens, 175S. Bubalus caffer Ituri Forest, Belgian

Congo.
CESTODA

Anaplocephala gorillae Nybelin, Gorilla beringei Lake Kivu, Belgian

1927. Congo.

Bothridium ovatum Diesing, 1850_ Python species Rutchuru River, Bel-

gian Congo.
NEMATODA

Murshidia Bpecies Loxodonta africana Semliki Valley, Bel-

gian Congo.

Cobboldina vivipara LeipeT, 1911. Hippopotamus amphibius Lake Albert, Belgian

Congo.

Setaria labiato-papillosa (AlesssLU- Bubalus caffer Ruindi Plains, Bel-

dri, 1838) Railliet and Henry, gian Congo.

1911.

Setaria poultoni Thwaite, 1928-- Damaliscus tiang Ruindi Plains, Bel-

gian Congo.

Setaria hornbyi Boulenger, 1921. *Cobus defassa Ruindi Plains, Bel-

gian Congo.

Cylicospirura subaeqalis Molin * Felis leo Rutchuru Plains.

1860.

Ophidascaris filaria (Dujardin, Python species Rutchuru Plains.

1845) Baylis, 1921

Streptopharagus pigmentatus *Cercopithecus dianae.. Liberia.

(Linst, 1897) Railliet and
Henry, 1918.

Trichuris trichiura (Linnaeus, *Cercopithecus dianae.. Liberia.

1771) Stiles, 1901.

Enterobius species *Cercopithecus dianae.. Liberia.

Strongyluris brevicaudata MuUer, Agama colonorum Liberia.

1894.

Saurositus agamae Macfie, 1924. Agama colonorum Liberia.

TREMATODA
Family DICROCOELIDAE

The material collected from the liver of a species of Colobus

monkey shot in the Ituri Forest, south of Lake Albert, Belgian Congo,

consisted of some 15 small trematodes, which had been fixed in

Zenker's solution. Of this number only three or four are not

contracted and generally distorted to the extent that the structure

of the parasites can not be profitably studied. The measurements

given in the following description were taken from the most favorable

specimens available mounted in gum damar after staining in carmine.

DICROCOEUUM COLOBUSICOLA. new species

Specific diagnosis.—Dicrocoelium: Length 3.6 mm. to 5.2 mm.
The greatest width in the largest specimen is L9 mm. at a post-

equatorial point level with the posterior border of the yolk glands.
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The body is thin and flat with weakly developed musculature. The
specimen least contracted, and hence chosen to represent the type, is

spindle-shaped, the body tapering gradually to a rounded extremity

anteriorly. In other specimens the preacetabular region is drawn out

into a rather narrow neck. The superficial cuticle is devoid of scales,

but the presence of numerous subcuticular cells gives it a granular

appearance which to some extent masks the internal structure so that

the more delicate details are difficult to determine. Oral sucker

circular in outline, from 0.22 mm. to 0.28 mm. in diameter. It is

terminal and ventral, with strong muscular rim nearly 90m wide.

The oral aperture is subterminal and semilunar in shape. Muscular
pharynx, 0.08 to 0.12 mm. in length, followed by a narrow esophageal

region, about 0.15 mm. long, which bifurcates to form the intestinal

ceca. Intestinal ceca simple, thin-walled, and so narrow that in some
specimens their presence is determined with difficulty. In other

specimens the ceca are about 0.12 mm. wide and run a slightly

undulating course posteriorly on either side of the acetabulum to

terminate in a small vesicle, just behind the middle of the body.

The course of the intestinal ceca is usually entirely external to the

vitellarian fields, but in some specimens the crest of the undulations

overlie the vitelUne glands. The acetabulum is muscular. In diam-

eter it ranges from 0.20 to 0.28 mm., being slightly smaller in size than

the oral sucker. The excretory vessel is a simple narrow tube, the

lateral horns of which are not visible in mounted specimens. It

opens at the posterior extremity of the body into a slight indentation

of the contour of the body.

Male genitalia.—The testes are situated in the second quarter of

the body. In the convenient terminology used by Stiles and Gold-

berger (1910) to describe the topography of the organs of trematodes,

both the zones and fields of the two testes would be said to overlap,

and the testes abut on their internal borders. In the type specimen

the testes are deeply lobed and the area of the anterior testis is per-

haps a Uttle smaller than that of the posterior. In other specimens

a lobed condition of the testes is not noted. The vasa-efferentia and
the vas deferens are presumably too deUcate to be observed in toto-

mounts, but a well-developed, although small cirrus, which is some-

what coiled, can be seen. The genital atrium, which receives the

cirrus, is situated just posterior to the point of bifurcation of the

esophagus.

Female genitalia.—The ovary, measuring about 0.22 mm. by
0.28 mm., occupies a position immediately behind the right testis.

It is usually ovoid in shape, sometimes almost spherical. A large

receptaculum seminis, about 0.13 mm. in diameter, lies posterior to

and in the same longitudinal field as the ovary. Neither Mehlis's

gland nor Laurer's canal was observed. The coils of the massive
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uterus are so massed together that the usual ascending and descend-

ing branches are not distinguishable. The transverse coils of the

uterus occasionally extend almost to the margin of the body. The
vitellaria consist of large aggregations of glands connected by rather

narrow longitudinal ducts forming a moniliform band, which stretches

on each side from a point just posterior to the vesicula seminalis to

about the equator of the body. The transverse vitelline ducts were

not conspicuous. The eggs in the posterior coils of the uterus are of

a golden yellow color, but become darker as they advance toward

the metraterm. In this part of the uterine tube, which passes directly

under the acetabulum, the eggs measure 44ju to 48.2^t in length by

28.3)u in width; they have a slight shoulder, and are operculated.

Host.—Colohus species.

Location.—Liver (bile ducts).

Locality.—Ituri Forest, Belgian Congo, May 21, 1927.

r^/^e.—Cat. No. 8012, U.S.N.M., Helm. Coll.; Cat. No. 8013,

U.S.N.M.
Paratypes.—Helm. Coll.

SYSTEMATIC POSITION

The species described above is a typical member of the genus

Dicrocoelium Dujardin, 1845, the number of species of which are

numerous. They are distributed in a cosmopolitan manner in reptiles,

birds, and mammals, usually occupying the bile and pancreatic ducts.

The course that the intestinal ceca pursue, external to the line of

vitelline glands is rather unusual, but the present species shares this

character, at least, with D. Jiospes Looss, 1907, found in Egyptian

cattle, and with D. macrostomum Odhner, 1911, of Numida ptilorhyncha

from the White Nile. The present species resembles D. macrostomum

to a remarkable extent, the two forms being almost identical with

regard to the size and disposition of the organs. The only differences

that can be detected from Odhner's description of the species concerns

the inconspicuousness or absence of a receptaculum seminis (not

mentioned in D. macrostomum) and a slightly greater length of the

intestinal ceca relative to the total length of the body. The former

difference may be apparent rather than real, depending upon the

physiological condition of the genitalia at the time of examination,

and the latter difference is so small as to be of doubtful significance.

It seems, however, rather unlikely that the present material coming

from a monkey is identical with the flukes from a bird derived from

a totally different locality. For this reason, it is proposed to credit

the two points of morphological difference, noted above, with specific

value. The name, D. colohusicola, is provisionally proposed for the

material under consideration, pending the opportunity for making a

comparative examination with D. macrostomum.



ART. 12 A NEW LIVER FLUKE FROM A MONKEY—SANDGROUND 5

Family TRICHOSTRONGYLIDAE

LEIPERIATUS, new genus

Generic diagnosis.—Trichostrongylidae : Dorsal lobe of bursa

reduced. Two spicules, with relatively massive, ridged, proximal

proportions, and with flexible, filiform terminal appendages.

Type species.—Leiperiatus hopTceni (Leiper, 1910) new combination.

LEIPERIATUS HOPEENI (Leiper. 1910), new combination

Synonym.—Nematodirus hoplceni Leiper, 1910.

Specific diagnosis.—Leiperiatus: In the preserved state the worms
are of a greenish yellow color. The cuticle is finely striated trans-

versely, and there is also a series of a dozen or more longitudinal

lines extending the entire length of the body. The cuticle of the

head is not inflated. The head is about 24)u wide at the extremity.

The mouth cavity is surrounded by four papillae, two subdorsal and

two subventral, and a pair of amphids, laterally. The amphids,

which are well developed, are considerably larger than the papiflae,

which are minute and inconspicuous. The buccal cavity is very

shallow and into it there projects a very definite, although at times

obscured, cuticularised spine, about 6.5/x long, which arises from the

floor of the mouth. The esophagus, of the typical trichostrongyle

type, widens only slightly posteriad. It is about one-twelfth of the

body length in the male and about one-ninth of the body length in

the female. The nerve ring embraces the esophagus anteriorly in

the first quarter (0.28 mm. to 0.32 mm. from its anterior end), and

at the same level the excretory tube opens by a fine duct on the

ventral surface. Cervical papillae were not observed in the material

at hand. They may be present as minute acicular points, which

are stated by Leiper to project 0.4 mm. behind the nerve ring.

Male.—12 to 13.4 mm. long with a maximum thickness of 0.23 mm.
The bursa consists of two symmetrical lateral lobes united by a small

unindented lobe, dorsally. The lateral lobes are figured, seemingly

over the entire internal surface, with macular markings arranged to

form a delicate mosaic design, and their posterior margins are finely

scalloped by the cuticular striae which are quite conspicuous in this

region. The small dorsal lobe is supported by a single dorsal ray, of

proportionately reduced dimensions, which bifurcates near the middle

of the lobe. Each of the bifurcations terminates in two minute
digits which are slightly curved and extend to the margin of the lobe.

The lateral lobes are supported by six rays of which the latero-ventral

and ventro-ventral, as seen in the normal condition of the bursa,

appear to be closely approximated, but when the lobes are spread out

it is seen that the tips of these rays are well separated. The three

lateral rays are parallel; the postero-lateral is the smallest and the
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medio-lateral the stoutest. The externo-dorsal ray, the basal origin

of which could not be definitely determined, is very slender. A pair

of exceedingly minute prebursal papillae are also present.

The spicules are equal in size, about 0.31 mm, in length, and brown
in color. Each is composed of a proximal and terminal portion.

The proximal portion, about 0.18 mm. long and 0.025 mm. broad, is

adorned with one or two, somewhat twisted, longitudinal crests or

ridges, and appears to be tubular in form. The distal portion is

filiform and flexible, often being bent, as Leiper described, in the

form of an interrogation mark. The tips of the spicules are not

united by a membrane. The genital cone lies ventral and just

anterior to the dorsal lobe of the bursa. It is ornamented with

tuberclelike papillae, but details of this structure could not be seen

in the material available.

Female.—18 to 22.0 mm. long with a maximum diameter of about

0.30 mm. near the middle. The terminal part of the intestine is

narrowed to form the rectum with cuticularized lumen which opens

at a point where the body is 0.12 mm. wide, about 0.37 mm. from

the posterior extremity. The body narrows gradually to form a

conical tail. The vulva is without salient lips and, in a specimen 19.3

mm. long, is situated 45 mm. from the posterior extremity. The
long uteri open through divergent muscular ovejectors into a short

vagina. The eggs are ellipsoidal and have thin shells which measure

from 66/i to 73ju long by 40m wide.

Host.—Hippopotarmis ampMhius.

Location.—Stomach (?).

Locality.—Lake Albert, Central Africa, April 17, 1927.

Specimens.—Males and females. Cat. No. 8014, U.S.N.M., Helm.
Coll.

The above description is based upon material collected and pre-

served separately from two hippopotami. The parasites, of which

about 20- worms were collected from each animal, appear to be

identical, but the material in one tube only was in reasonably good

condition for study; because of the fixation the material from the

second animal could not be cleared to show the internal anatomy.

The species was first recorded and briefly described by Leiper (1910),

who collected it from a hippopotamus shot in the Uganda and

named it Nematodirus hopTceni. Leiper's description is unfortunately

incomplete, and the diagrams accompanying the description are

not accurate enough in certain details to be of service for the indenti-

fication of the parasite. The shape of the spicules, however, is

so distinctive that although the range of the present material is

slightly larger than shown by Leiper's figures, there can be little,

if any, doubt that we are concerned with the same species. Leiper

described the bursa of the male as being devoid of a posterior or
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dorsal lobe and its supporting dorsal ray. This discrepancy from
the present description can be accounted for by the fact that this

organ, although it must be constantly present, is inconspicuous. It

was only exposed and visible in two of the four male specimens

examined. In preparing the description presented above, a number
of significant points of divergence were found distinguishing the

species from the 12 or more species of the genus Nematodirus, and
calling for a reconsideration of the taxonomic status of the worms.
One of the most outstanding differences concerns the spicules, which
in their filiform shape and membranous union are a constant feature

of all other species of Nematodirus. The inclusion of " N. hoplceni" in

the genus breaks the natural homogeneity of the spicule character and,

particularly if other significant morphological differences could be

found to support the action, it would be advisable to remove the species

N. Tioplceni from the genus Nematodirus. A comparison of "N. hoplceni"

with other described species of Nematodirus provides the following

additional points of departure:

"N.hopkeni" other species of Nematodirus

1. Cuticle of head-
2. Position of excretory pore

3. Size of eggs

4. Shape of tail in female

5. Dorsal lobe of bursa

Not inflated

At level of nerve ring

73m by 40m-

Conoid

Very reduced and
simple in outline.

Inflated.

Opposite extremity of

esophagus.
95m to 230m by 70m to

110m
Truncated, with termi-

nal spikelike process.
Larger with indented
margin.

These differences ar1& of greater than specific magnitude and war-

rant the removal of "N. Tioplceni" from the genus Nematodirus. I

propose creating for its reception the new generic name Leiperiatus

in honor of the original describer of the parasite.

Family TRICHOSTRONGYLIDAE

OSWALDOCRUZIA AGAMAE, new species

Specific diagnosis.—Oswaldocruzia.

Male.—Length 7.4 mm.; greatest breadth 0.15 mm. near middle

of body from which point there is a gradual tapering toward the

anterior end, where the body is 0.03 mm. wide. The head is rounded

and bears 4 inconspicuous oral papillae and 2 amphids. The cephalic

cuticle is inflated for a distance of about 35/x. The only occurrence

of striae on the cuticle is for a short distance behind the cephalic

inflation, the cephalic cuticle itself being as devoid of striae as the

remainder of the body. The esophagus is 0.34 mm. long, claviform,

and encii'cled by the nerve ring, slightly anterior to its middle. A
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minute cervical papilla is found opposite the nerve ring. The excre-

tory pore is situated just anterior to the base of the esophagus.

The bursa is slightly longer than broad, and its comparatively

narrow supporting rays, as indicated in the accompanying diagram,

are according to the plan characteristic of the genus. A small dor-

sal lobe is easily distinguishable. The dorsal ray bifurcates near its

end, and each branch is split into three rather minute digitations.

The spicules are of a light yellow color. They measure about 0.175

mm. in length, and at their broadest point, near the anterior end,

measure 17/i wide. They are very slightly ridged, not spirally fluted,

and their termini are adorned with a few inconspicuous processes.

Gubernaculum absent.

Female.—Length from 11.5 to 12 mm.; greatest breadth 0.19 mm.
The esophagus is 0.55 mm. long and the cephalic inflation measures

about 0.05 mm. in length. The vulva is situated 7 mm. from the

anterior end, dividing the body in the ratio of 3:2. The uteri are

divergent, and the anterior ovary extends forward almost to the level

of the base of the esophagus where it is reflected backward. The
eggs, which become embryonated before oviposition, measure on the

average 86m by 45ju. The body of the female tapers gradually to end

in a conoid tail to which a fine acicular process is appended.

Host.—Agama colonorum.

Location.—Intestine.

Locality.—Du River, Liberia.

T^/^e.—Male and female. Cat. No. 8015, U.S.N.M., Helm. Coll.

Paratypes.—Male and females. Cat. No. 8016, U.S.N.M., Helm.
CoU.

The species described above which appears to be the first member
of the genus described from an African reptile, may be differentiated

from previously described members of the genus on the basis of (1)

its unstriated cephalic cuticular swelling, (2) the narrow and relatively

simple spicules, which are also shorter than in other species, and (3)

the smaller eggs.

NEMATODA
-'ofc>>-

Family STRONGYLIDAE

COLOBOSTRONGYLUS, new genus.

Generic diagnosis.—Strongylidae : Comparatively large worms with

mouth directed straight forward. Buccal capsule infundibular and
with thick walls. An external leaf crown with numerous slender ele-

ments and an internal leaf crown of minute elements present. Only
the amphids, or so-called lateral papillae, are prominent in the circum-

oral region. Cervical papillae very minute or absent. Anterior

portion of esophagus bent away from the main axis of the esophagus;
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from its dilated funnel-shaped portion, three narrow teeth project

into the mouth capsule. Male bursa with lateral lobes and an incon-

spicuous dorsal lobe. Ray formula as in genus OesopJiagostomum.

Spicules long and narrow, with knobbed proximal ends and without

a sheath. Gubernaculum present. Tail of female mucronate. Anus
and vulva open close together near tail. Vagina long, opening into

two kidney-shaped chambers (pars ejaculatrix) which communicate
with long ovejectors and parallel uteri.

Type species.— Colohostrongylus strongi, new species.

COLOBOSTRONGYLUS STRONGI, new species

Specific diagnosis.— Colohostrongylus: In the preserved state the

worms are girdled either at their anterior or posterior extremities

with a belt of brownish-black material resembling clotted blood.

They are yellowish in color and robust in build. Body cylindrical,

tapering toward the anterior extremity. The cuticle is finely striated,

and, as a marking superimposed on the general striation, the cuticle is

coarsely crinkled in the anterior and posterior regions of the body.

Head region well defined. There are four circumoral papillae and

two amphids, or so-called lateral papillae. The submedian, dorsal,

and ventral papillae are flat, and visible only when the head is cut

off and viewed on end. The amphids are fairly conspicuous, and

with a broad base, provided with a terminal sensory filament.

Mouth directed straight forward, with comparatively narrow mouth
collar. Diameter of mouth, 0.085 mm. Mouth capsule broader than

long, measuring 0.12 mm. by 0.11 mm., and with a thick chitinous

wall. The dorsal gutter of the esophageal gland was not visible, and
is probably absent. There are two leaf crowns, the external com-
posed of 24 narrow elements, which project for a short distance

beyond the mouth aperture, and an internal leaf crown consisting of

exceedingly minute peglike elements, whose number can not be

accurately computed. The esophagus is clavate, the posterior swollen

portion being 230m wide. Its anterior quarter is bent at an angle

from the main axis of the esophagus, and anteriorly it is widened out

to form a funnel from the base of which there projects, halfway into

the buccal cavity, a chitinous trident composed of three narrow

lancets. In some specimens the trident is rather difficult to see on

account of debris obscuring the view. Excretory tubule very narrow,

opening at a level with the kink in the esophagus, 0.31 mm. from the

anterior extremity. Cervical papillae were not visible.

Male.—From 24 mm. to 26 mm. in length with a maximum breadth

of 0.47 mm. near the middle. Bursa short, measuring 0.23 mm. long

by 0.4 mm. wide. Ray formula similar to that of the genus Oesopha-

gostomum; ventral rays cleft near their base and parallel. Externo-

lateral and other lateral rays arise from a common trunk; the former

diverges and its tip does not quite reach to the margin of the bursa*
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while the mediolateral and posterolateral rays are parallel, and

extend to the margin of the bursa. The externodorsal rays, which

are relatively slender, arise from a common trunk with the dorsal

ray. The latter divides near its middle, and each branch bifurcates

terminally. Spicules equal in length, filiform and unsheathed. They
measure 1.23 mm. in length, and their termini are without barbs. A
slender, curved gubernaculum, about 0.10 mm. long, is present.

Female.—From 30 to 31 mm. in length, with maximum breadth in

the posterior half of the body of 0.78 mm. Esophagus 0.78 mm.
long. Measurements of buccal cavity approximate those of the

male. The posterior half of the body tapers conically, to terminate

in a sharp mucronate tail. Anus opens about 0.15 mm. from tip of

the tail, and the vulva, which does not have salient lips, is situated

about an equal distance anterior to the anus. Muscular vagina

about 0.28 mm. long. It bifurcates into two more or less kidney-

shaped chambers, that receive two convergent ovejectors, which are

continuous with the parallel uteri. Eggs (in uterus) thin shelled,

measuring, on the average, 80m by 40ai.

Host.— Colohus polyJcomos ("Black and white" Colobus monkey).

Location.—Small intestine (?).

Locality.—Du River, Liberia.

Type.—M&\e and female. Cat. No. 8017, U.S.N.M., Helm. Coll.

Paratypes.—C&t. No. 8018, U.S.N.M., Helm. Coll.

Nine female and seven male specimens of the parasite described

above were found free in the lumen of the small intestine of the host,

which, at the time of examination, had been dead for several hours.

Cysts, the size of a pea, resembling those produced by Oesophagostomum

were seen by Dr. Max Theiler, a member of the expedition, on the

walls of the cecum, but on dissection of one of these cysts no para-

sites were found. Because of the generic affinities of the worms, it

seems not unlikely that the normal habitat of the parasite is in the

large intestine and that, in the present case, post-mortem migration

had occurred.

The characters described in the diagnosis can not be reconciled

with those of any known genus of the Strongyloidea. On the basis of

the shape of the buccal cavity and the associated oral structures, the

status of the parasite would seem to fall between the two chief sub-

families, the Strongylinae and the Trichoneminae, but in other

characteristics it exhibits affinities with the Oesphagostominae.

The shape of the buccal cavity is closer to that of the Strongylinae,

but the absence of a dorsal esophageal gland prolonged as a ridge on

the dorsal wall of the buccal capsule is more characteristic of the

Trichoneminae. If it were not for the lack of a transverse ventral

cervical groove and of any semblance of cephalic inflations, an affinity

with the Oesophagostominae would be indicated, especially since the
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bursal ray formula is practically identical with, and the dental arma-
ture of the esophagus resembles these structures in Ternidens, a typical

genus of the Oesophagostominae. In view of these considerations,

the writer has refrained from indicating the subfamily relation of

Colohostrongylus. It seems, however, that the Oesophagostominae,
as at present defined, constitute an artifical group, necessitating the

allocation to other subfamilies of several genera (as Oesophagosto-

moides Schwartz, 1928) whose characteristics show a close aflBnity

with the type genus OesopJiagostomum.
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EXPLANATION OF PLATES

Abbreviations: a. acetabulum; an. anus; c. cirrus organ; d. dorsal ray; exd.

externo-dorsal ray; exl. externo-lateral; exv. excretory vessels; g. p. genital pore;

gub. gubernaculum; i. intestinal caeca; I. v. latero-ventral; met. metraterm; m. I.

medio-lateral; o. ovary; oe. esophagus; os. oral sucker; ph. pharynx; p. I. postero-

lateral; pp. prebursal papilla; s. r. seminal receptacle; tl and t2 anterior and
posterior testes; u. uterus; v. vitellaria; vu. vulva; v. v. ventro-ventral.

Plate 1

Colohostrongylus strongi

Fig. 1. Anterior extremity showing buccal teeth and kink in esophagus.

2. Posterior extremity of female showing vulva, vagina, etc.

3. Bursa of male flattened out to show distribution of rays.

4. Posterior extremity of male.

Plate 2

Fig. 1. Oswaldocruzia agamae, caudal extremity of male with bursa spread.

2. Oswaldocruzia agamae, anterior extremity of female.

3. Leiperiatus hopkeni, anterior extremity from the dorsal aspect.

4. Leiperiatus hopkeni, caudal extremity of female viewed from the side.

6. Leiperiatus hopkeni, caudal extremity of male with bursa spread.

5. Dicrocoelium colobosicola, ventral view showing topography of organs.

o





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 75, ART. 12 PL. 1

O-Zmm.

tf^

COLOBOSTRONGYLUS STRONGI

For explanation of plate see page II



U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 75, ART. 12 PL. 2

^xt
OSWALDOCRUZIA AGAMAE, LEIPERIATUS HOPKENI, AND DiCROCOELIUM

COLOBOSICOLA

For explanation of plate see page I I



BUGS OF THE FAMILY MIRIDAE OF THE DISTRICT OF
COLUMBIA AND VICINITY

By H. H. Knight

Of l(noa State College

and

W. L. McAtee
Of the United States Biological Survey

The Miridae, formerly known as Caj)sidae, have commonly been

called plant-bugs, but it is now known that numerous species among
them are predaceous. They are more numerous in species than any

other family of Heteroptera and 200 species (counting a single vari-

ety to each) and 23 additional varieties have been collected within

a 20-25 mile radius of Washington, D. C. This result may be com-

pared with the list of 296 species and 53 additional varieties from

a much larger area, the entire State of New York,^ The District of

Columbia list contains 57 species that are not represented in the

New York catalogue, and the latter has 153 species that are not in

the former. There are 144 species common to the two lists.

For the benefit of those interested in the fauna of Plummer Island,

Md., it may be said that 88 species and 8 additional varieties of

Miridae have been collected on the island, and 43 other species and

7 varieties in the Great Falls-Little Falls section of the Potomac
River valley. When not made clear by the wording of the text,

these features of local distribution are indicated by the abbreviations

P. I. and V. P. L
The list includes records of all available specimens in the collec-

tions of the United States National Museum, of the United States

Biological Survey, the private collections of the authors, and the

Otto Heidemann collection in Cornell University. Records from

the collection of the University of Helsingfors where there is much
material sent to Dr. O. M. Renter by Heidemann have been tran-

scribed for us by Dr. Hakan Lindberg to whom we are greatly in-

'Mem. 101, Cornell Agr. Exp. Sta., 192S, pp. 110-134.

No. 2784.—Proceedings U. S. National Museum. Vol. 75. Art. 13.
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debted indeed for this assistance. Names of collectors in the follow-

ing list are given with initials, except in the case of the six most

frequently mentioned. These are: H. S. Barber, Otto Heidemann,

H. H. Knight, W. L. McAtee, Theodore Pergande, and E. A.

Schwarz.

Subfamily Phylinae

Genus STHENARUS Fieber

STHENARUS MCATEEI Knight

Odenton, Md., July 12, 1914, July 29, 1917, on foliage of wild

grape, McAtee.

Genus CHLAMYDATUS Curtis

CHLAMYDATUS SUAVIS Reuter

Washington, D. C, August 27, 28, September 1, Heidemann ; July

25, August 6, 26, 1926, Knight; Beltsviiie, Md., August 14, 1914,

McAtee.
CHLAMYDATUS ASSOCIATUS Uhler

Beltsviiie, Md., July 3, 1926, McAtee.

Genus LEUCOPOECILA Renter

LEUCOPOECILA ALBOFASCIATA Reuter

Washington, D. C, June 11, November 11, 1886, Pergande; Sep-

tember 13, 1913, McAtee; Arlington Farm, Va., October, 1921, P. L.

Ricker, abundant and destructive at this time; Virginia, October 5,

Pergande.

Genus PLAGIOGNATHUS Fieber

PLAGIOGNATHUS POLITUS var. POLITUS Uhler

Generally distributed and common; season May 18 to October 11

;

usually on foliage of shrubs and weeds, including Atnbrosia trifida^

but has been taken on flowers of Ceanothu^, Yiwca, Leonurus car-

diaca^ and Cornus wnomdMin. P. I.

PLAGIOGNATHUS POLITUS var. FLAVEOLUS Knight

Fairly common, apparently a fall form, September 4-November 3

;

has been taken on flowers of Bidens trichosferma. P. I.

PLAGIOGNATHUS NIGRONITENS Knight

Vienna, Va., July 11, 25, 1926, Knight; Beltsviiie, Md., July 3,

1926, Knight.
PLAGIOGNATHUS TINCTUS Knight

Plummer Island, Md., June 7, 1914, McAtee; Eastern Branch near

Bennings, D. C, June 7, 1914; Four-mile Run, Va., May 31, 1914,

A. Wetmore; Glencarlyn to mouth of Four-mile Run, Va., June 17,

1914, McAtee.
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PLAGIOGNATHUS FLAVOSCUTELLATUS Knight

Plummer Island, Md., June 7, 1914, McAtee; July 20, 1926, on

willow, Knight.

PLAGIOGNATHUS ANNULATUS var. CUNEATUS Knight

Great P'alls, Md., June 18. Barber; Plummer Island, Md., June 6,

1905, August 19, 1902, Schwarz and Barber; June 17, 1913, J. D.

Hood.
PLAGIOGNATHUS CARINATUS Knight

Forest Glen, Md., June 2, 1913, Heideman; Great Falls, Md., May
23, 1915, McAtee; Beltsville, Md., July 3, 1926, on persimmon.

Knight.

PLAGIOGNATHUS SERICEUS Heidemann

Abundant on flowers of various species of 2"dki in the parks and

streets of Washington, dates May 27 to June 20 ; has been taken also

at Beltsville, Md., June 9, 1915, and at Odenton, Md., June 20, 1913,

McAtee.

PLAGIOGNATHUS NIGROLINEATUS Knight

Dyke, Va., May 28, 1913, on Rhu^s glabra^ McAtee, probably at-

tracted only to flowers; known to breed on Quercus in other localities.

PLAGIOGNATHUS ATRICORNIS Knight

Glen Echo, Md., July 10; Bladensburg, Md., July 23, 1890, "on
black birch "; Forest Glen, Md., July 6, 1913, Heidemann.

PLAGIOGNATHUS ALBIFACIES Knight

Fairly common ; dates of collection range from July 6 to Septem-

ber 15.
"
P. I.

PLAGIOGNATHUS BLATCHLEYI var. NUBILUS Knight

Washington, D. C, June 12, August 7, 1884, September 5, 1890,

October 2, 1889 ; Great Falls, Va., August 10, 1906, Heidemann.

PLAGIOGNATHUS ALBATUS rar. ALBATUS Van Duzee

Fairly common and well distributed ; has been collected as early as

May 2 and as late as July 12. P. I.

PLAGIOGNATHUS ALBATUS var. VITTISCUTIS Knight

Washington, D. C, July 15, 1894, Heidemann; Branchville to

Beltsville, Md., June 4, 1914, E. R. Kalmbach ; Great Falls, Md., May
23, 1915; Glencarlyn to mouth of Four-mile Run, Va.. June 17, 1914,

McAtee.
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PLAGIOGNATHUS SIMILIS var. SIMILIS Knight

Glencarlyn to mouth of Four-mile Run, Va., June 17, 1914, McAtee;
Plummer Island, Md., July 20, 1926, Knight.

PLAGIOGNATHUS SIMILIS var. FURVUS Knight

Plummer Island, Md., July 20, 1926, Knight.

PLAGIOGNATHUS ROSICOLA Knight

Great Falls, Md., July 5, 1905; Plummer Island, Md., on wild

roses, June 30, 1905, Heidemann.

PLAGIOGNATHUS FULVmUS Knight

Odenton, Md., July 4, 1913, July 12, 1914, McAtee.

PLAGIOGNATHUS DELICATUS Uhler

The food plant of this species is honey locust {Gleditsia triacanthos)

upon which it is sometimes common ; adults have been collected from

May 13 to June 21.

PLAGIOGNATHUS CORNICOLA Knight

Mount Vernon, Va., June 27, 1915, on Corrmm amomutih; Belts-

ville, Md., June 23, 1918, McAtee.

PLAGIOGNATHUS PUNCTATIPES Knight

Glencarlyn, Va., May 30, 1906, D. H. demons ; Washington, D. C,
July 17, 1907, McAtee.

PLAGIOGNATHUS DISPAR Knight

Forest Glen, Md., June 21, 1914, Heidemann; Glen Echo, Md.,

June 10, 1923, J. R. Malloch.

PLAGIOGNATHUS CARNEOLUS Knight

Odenton, Md., May 5, 1918, McAtee; Falls Church, Va., May 13,

1901, S. A. Rohwer.

Genus MICROPHYLELLUS Reuter

MICROPHYLELLUS MODESTUS Reuter

Fairly common May 7 to June 17; frequent on elm where it has

been observed preying on Schizoneura americmia; has been taken on

hickory also, and on flowers of Tilia americmi'd. P. I.

MICROPHYLELLUS LONGIROSTRIS Knight

Glen Echo, Md., June 17, 1923, McAtee.
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Genus RHINOCAPSUS Uhler

RHINOCAPSUS VANDUZEEI Uhler

Rock Creek, D. C, June 24, 1906; Glencarlyn, Va., July 1, 1906,

D. H. Clemons; Beltsville, Md., June 14, 1914, June 23, 1918, McAtee!

Genus CRIOCORIS Fieber

CRIOCORIS SALIENS Reuter

Maryland near Plummer Island, May 18, 1913, May 24, 1914, June

7, 1914; Branchville to Beltsville, Md., June 4, 1914; Maywood, Va.,

May 21, 1922, McAtee.

Genus PSALLUS Fieber

PSALLUS ANCORIFER Fieber

Fairly common and well distributed; has been collected from May
22 to July 11 ; breeds on clover.

PSALLUS MORRISONI Knight

Beltsville, Md., July 4, 1915, McAtee; Glen Echo, Md., July 12,

1922, at light, J. R. Malloch ; Scott's Run, Va., August 2, 1914, L. O.

Jackson.

PSALLUS CLAVICORNIS Knight

Washington, D. C, March 3, 1880, Pergande.

Genus LEPIDOPSALLUS Knight

LEPIDOPSALLUS CLARICORNIS Knight

Washington. D. C, May 20, June 8, 1905, Heidemann ; Little Hunt-

ing Creek, Va.. May 24, 1914. A. Wetmore.

LEPmOPSALLUS RUBmUS Uhler

Washington, D. C, June 23, 1897, July 6, 1893, Heidemann ; Great

Falls, Va., July 18, 1926, on willow. Knight.

LEPmOPSALLUS OLSENI Knight

Branchville to Beltsville, Md., June 4, 1914; Beltsville, Md., June

15, 1913, McAtee.

Genus REUTEROSCOPUS Kirkaldy

REUTEROSCOPUS ORNATUS Renter

Abundant and generally distributed ; season June 7 to October 11

;

usually on ragweed {Ambrosia) ; comes to light. P. I.
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REUTEROSCOPUS SULPHUREUS Renter

Hyattsville, Md., September 6, 1914, on Solomwrn carolinianum;

Beltsville, Md.. July 3, 1926, McAtee; Washington. D. C, July 3,

1026. Knight.

Genus LOPUS Hahn

LOPUS DECOLOR Fallen

Rock Creek, D. C, June 17, 1902, Heidemann; Beltsville, Md.,

July 4, 1912; Odenton, Md., July 12, 1914. McAtee; Vienna, Va.,

July 11, 1926, Knight.

Subfamily Dicyphinae

Genus HYALIODES Reuter

HYALIODES VITRIPENNIS van VITRIPENNIS Say

Common, season June 6 to September 27
;
predacious, occasionally

bites man; observed preying on Dact'ifJopius^ on sycamore, August

21, 1879; is common on mulberry among Corythucha pallida. P. I.

HYALIODES VITRIPENNIS var. DISCOIDALIS Renter

Common, with the typical variety ; records from June 8 to August

22. P. I.

Genus DICYPHUS Fieber

DICYPHUS AGILIS Uhler

Rosslyn, Va., July 7, Heidemann.

DICYPHUS MINIMUS Uhler

Washington, D. C, May 15, 1899, June 8, 1898, on tobacco,

Heidemann.
DICYPHUS FAMELICUS Uhler

Washington, D. C, June 7, 1885, July 4, 1887, Pleidemann.

Genus MACROLOPHUS Fieber

MACROLOPHUS BREVICORNIS Knicht

Washington, D. C. July 2, 1904, Heidemann.

MACROLOPHUS SEPARATUS Uhler

Bladensburg, Md., July 7, September 11, 1892; Odenton, Md.,

July 17, 1906; Washington, D. C, August 5, 1885, Heidemann;

Glencarlyn, Va., September 14, 1918, McAtee.
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Subfamily Bryocorinae

Genus MONALOCORIS Dahlbom

MONALOCORIS FILICIS Linnaeug

May be collected on ferns almost anywhere; season for adults as

now known is May 4 to August 22. P. I.

Genus PYCNODERES Guerin

PYCNODERES DILATATUS Reuter

Common; active season May 20 to October 30; sieved December

14, February 23 ; collected in flowers of Pontederia, September 24

;

frequent on oak sprouts. P. I.

PYCNODERES OBSCURATUS Knight

Great Falls, Va., June 30, 1914, A. Wetmore; Glen Echo, Md.,

.summer 1922, J. C. Bridwell.

Genus SIXEONOTUS Reuter

SIXEONOTUS INSIGNIS Renter

Fairly common ; adults have been collected from June 6 to August

21 ; food plants include Chenopodiu^n album, Nahalus albus, and

Mesadenicb atriplicifolia. P. I.

SIXEONOTUS TENEBROSUS Distant

Washington, D. C, June &, 1905, June 15, 1891, August 10, 1887,

Heidemann.

Subfamily Cylapinae

Genus CYLAPUS Say

CYLAPUS TENUICORNIS Say

Rather commonly collected when its haunts are understood; fre-

quents fallen limbs and trunks especially those having velvety

fungus growths; adults have been collected from July 4 to Septem-

ber 25, and nymphs from May 3 to August 11. P. I.

Genus FULVIUS Stal

FULVIUS BRUNNEUS Provancher

Fairly common in haunts somewhat similar to those of Cylajms

ienuicomis but on boards or logs more in contact with the ground.

Season July 9 to August 30; comes to light. P. I.
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FULVIUS IMBECILIS Say

Eemarks under the preceding species apply; season July 5 to

September 17. P. I.

Genus PERITROPIS Uhler

PERITROPIS SALDAEFORMIS Uhler

Bladensburg, Md., July 20, 28, 1890, nymphs and adults on dry
branches of trees, Heidemann.

Subfamily Clivineminae

Genus BOTHYNOTUS

BOTHYNOTUS MODESTUS Wirtner

Maryland near Plummer Island, June 17, 1913, J. D. Hood.

Subfamily Deraeocorinae

Genus EUSTICTUS Renter

EUSTICTUS FILICORNIS Walker

Washington, D. C, July 12, 1890; Bladensburg, Md., July 20,

1890, O. Heidemann.

EUSTICTUS NECOPINUS Knight

Stubblefield Fall, Va., July 4, 1918, on hickory, McAtee.

EUSTICTUS SALICICOLA Knight

Glen Echo, Md., July 23, 1921, J. K. Malloch.

Genus EURYCHILOPTERELLA Reuter

EURYCHILOPTERELLA LURmULA Renter

The original material of this species was collected on trees in the

Department of Agriculture grounds, on which the nymphs resem-

bling mealybugs were observed, and from which adults were reared.

The dates it has been collected in Washington run from June 12 to

July 30 ; specimens are at hand also from Bladensburg, Md., July 10,

1909, Heidemann; and Glen Echo, Md., July 2, 1922, J. R. Malloch.

Genus DERAEOCORIS Kirschbaum

DERAEOCORIS NEBULOSUS Uhler

Fairly common, active season March 25 to November 8; frequent

on alder ; collected also on hickory and Ptelea trifoliata; under bark

of sycamore December 6, under birch bark. February 9; comes to

light. P. I.
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DERAEOCORIS POECILUS McAtee

Fairly common; active season March 8 to August 21; occurs on
Ahhus Tugoscb; collected under bark of birch, maple, and sycamore

in winter. P. I.

DERAEOCORIS HISTRIO Renter

District of Columbia, February 21, 1887, November 24, 1886, Per-

gande; April 17 (Uhler collection).

DERAEOCORIS NUBILUS Knight

Virginia, October 5, Pergande.

DERAEOCORIS FASCIOLUS var. CASTUS Knight

Rock Creek Park, D. C, June 26, 1921; Glen Echo, Md., June 11,

25, July 16, 1922, J. R. Malloch.

DERAEOCORIS GRANDIS Uhler

Several specimens have been taken on Plummer Island, Md., at

dates ranging from June 4 to July 8, once at light ; there is a record

also for Beltsville, Md., June 14, 1914, McAtee.

DERAEOCORIS APHIDIPHAGUS Knight

Glen Echo, Md., July 15, 1893 (Uhler collection) ; Plummer Island,

Md., June 15, 1902, Heideman; June 4, 1905; Washington, D. C,
July 6, 1907, McAtee; Great Falls, Va., July 18, 1926, Knight;

Mount Vernon, Va., June 6, 27, 1915, McAtee; Pergande records it

as feeding on Schizoneura aniericana,.

DERAEOCORIS QUERCICOLA Knight

Washington, D. C, July 2, 1907, Heidemann; June 15, 1925, on

Qicercus Tiiacr'ocar'pa ; Beltsville, Md., June 23, 1918, on Quercus alba,

McAtee.
DERAEOCORIS NITENATUS Knight

Fairly common ; dates of collection range from May 25 to Septem-

ber 2. P. I.

DERAEOCORIS NIGRITULUS Knight

Common on Pvrms virginiana; season May 9 to July 12. V. P. I.

DERAEOCORIS SAYI Renter

Plummers Island, Md., July 8, 1907, Schwarz.

Subfamily Orthotylinae

Genus SEMIUM Reuter

SEMIUM HIRTUM Reuter

This little species is seen more often than collected, its agility ren-

dering it difficult to capture, and its delicacy of structure results in

33072—29 2
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most captures being so damaged as not to be worth preserving; the

insect is found on the underside of leaves, or on sand beneath the

leaves, of species of EwpJiorhia {Tithipnalopsis) ; records for speci-

mens at hand are Washington, D. C, July 20^ 1894, 1899, August 12,

15, 20, 22, Heidemann ; Falls Church, Va,', N. Banks.

Genus PARTHENICUS Reuter

PARTHENICUS JUNIPERI Heidemann

Fairl}^ c6mmon on red cedar ; has been taken also on Virginia pine

;

season for adults June 8 to October 12. P. I.

Genus HALTICUS Hahn

HALTICUS CITRI Ashmead

Abundant, season May 9 to October 30. P. I.

Genus STRONGYLOCORIS Blanchard

STRONGYLOCORIS STYGICUS Say

Common ; adults have been collected from May 9 to August 8, and

nymphs from May 4 to 18. P. I.

Genus ILNACORA Reuter

ILNACORA MALINA Uhler

Common ; May 30 to July 4. P. I.

ILNACORA STALII Renter

Fairly common on giant rairvreed {Avihrosia frifida). June 16

to August 16. P. I.

Genus LOPIDEA Uhler

LOPIDEA CONFLUENS Say

Fairly common. May 24 to September 5. P. I,

LOPmEA DAVISI Knight

Washington, D. C, June, 1916, F. PI, Chittenden; near Chevy
Chase, Md., July 6, 1913, McAtee; Takoma Park, Md., August 15,

1916, on phlox; Glen Echo, Md., August 22, 1922, McAtee; Glen

Echo, Md., July 25, 1926, Knight; Plummer Island, Md., June 24,

1906. McAtee.
LOPIDEA HEIDEMANNI Knight

Common, May 18 to August ; breeds on elm, yarrow, and phlox

;

has been collected also on asparagus, black walnut, and Virginia pine.

P. I.
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LOPIDEA INCURVA Knight

Maryland near Pliimmer Island, June 22, 1921, nymphs and adults

on honey locust, Barber; Washington, D. C, July 12, 19, 1926, on
honey locust, Knight.

LOPIDEA ROBINIAE Uhler

Abundant on black locust {Rohhiia pseudacacia) ; adults have been

collected from June 7 to August 19, and nymphs from June 8 to

ffuly 29; occasionally taken on other plants, including scrub pine,

grape, yucca, and wild carrot; comes to light. P. I.

LOPIDEA MEDIA Say

Common May 12 to July 19; on alder {Alnus rugom) ; a specimen

was found sucking a carabid beetle {Harfalus). July 19, 1913, R. C.

Shannon. P. I.

LOPIDEA SAYI Knight

New Alexandria, Va., Plummer Island, Md.. July 1907, William
Palmer; Plummer Id., Md., June 15, 1902, Heidemann; June 29,

1913, R. C. Shannon; July 7, 21, 1907, A. K. Fisher; July 20, 1926,

on hornbeam {Ostrya virginicma.), Knight.

LOPIDEA STAPHYLEAE Knight

Collected on Plummer Island, Md., on numerous dates ranging

from June 15 to August 9 ; also at Scott's Run, Va., on August 2, 1914,

McAtee; and at Great Falls, Va., June 27, N. Banks.

LOPIDEA REUTERI Knight

Glencarlyn, Va., July 25, N. Banks.

LOPIDEA CAESAR Reuter

Glencarlyn, Va., July 1, 1906, D. H. demons.

LOPIDEA INSTABILIS var. INSTABILIS Reuter

Fairly common, June 23 to August 12; on goldenrod. V. P. I.

LOPIDEA INSTABILIS var. MARGINALIS Reuter

Glen Echo, Md.. July 20, Heidemann; Washington, D. C, June

30 to August 6, 1926, Knight.

Genus MELANOTRICHUS Router

MELANOTRICHUS FLAVOSPAKSUS Sahlbcrg

Abundant on Chenopodium s})p; May 23 to September 29; comes

to light. V. P. I.

MELANOTRICHUS CATULUS Van Duzec

Washington, D. C, May 16, 1902, Heidemann.
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Genus ORTHOTYLUS Fieber

ORTHOTYLUS CHLORIONIS Say

Abundant on honey locust ; April 6 to June 10. V. P. I.

ORTHOTYLUS SUBMARGINATUS Say

Washington, D. C, June 20, July 10, 28, Forest Glen, Md., June

13, 1914, Heidemann; Plummer Island, Md., July 11, Barber; Oden-

ton, Md., July 4, 1913, McAtee; Vienna, Va., July 11, 1926, Knight;

host black locust {Rohinia pseudacacla)

.

ORTHOTYLUS VIRIDIS Van Duzee

Fairl}^ common, on Salix nigra^ June 4 to July 26. P. I.

ORTHOTYLUS MODESTUS Van Duzee

Fairly common on Salix nigra, June 4 to July 4. P. I.

Genus DIAPHNIDIA Uhler

DIAPHNIDIA CAPITATA Van Duzee

Washington, D. C, June 11, 1886; Rock Creek, D. C, June IT,

1893, Heidemann.

DLA.PHNIDIA PELLUCmA Uhler

Fairly numerous; season May 31 to July 20; has been collected on

black locust, on white oak, and on bur oak (the latter in a park).

DLVPHNmiA HEIDEMANNI Knight

Collected at Washington, D. C, by Heidemann at dates ranging

from May 7 to October 15 ; and at Henson's Creek, Md., July 4, 1887

;

Heidemann gave the food plant as ash.

Genus REUTERIA Puton

REUTERIA IRRORATA Say

Common, June 30 to August 20 ; has been collected on elm, chestnut,

and hickory; comes to light. P. I.

Genus CERATOCAPSUS Renter

CERATOCAPSUS MCATEEI Knight

Odenton, Md., July 12, 1914; Laurel, Md., October 11, 1914,

McAtee.

CERATOCAPSUS MODESTUS Uhler

Common, July 4 to August 3; occurs on hickory, oak, and chestnut;

comes to lieht. P. I.

1
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CERATOCAPSUS NIGELLUS Knight

Odenton, Md., July 12, 1914; Veitch, Va., June 17, 1914, on chest-

nut, McAtee.
CERATOCAPSUS RUBRICORNIS Knight

Washington, D. C, July 12, 1891, Heidemann.

CERATOCAPSUS FASCIATUS Uhler

Common on hickory; season as shown by collected specimens, June
30 to August 29.

CERATOCAPSUS SETOSUS Renter

Fairly common, on ferns, April 25 to August 30; comes to light.

P.I.

CERATOCAPSUS PUMILUS Uhler

Fairly common. May 20 to August 20. P. I.

CERATOCAPSUS FUSCINUS Knight

Washington, D. C, May 11, 1905, D. H. demons; June 22, 1890,

July 10, 1898, Heidemann; June 30, 1919, L. L. Buchanan; Glen

Echo, Md., July 10, Heidemann; Plummer Island, Md., July 14,

1915, McAtee.

CERATOCAPSUS VICINUS Knight

Odenton, Md., July 12, 1914, July 29, 1917, on chestnut, McAtee.

CERATOCAPSUS DIGITULUS Knight

Odenton, Md., July 10, 1918; Great Falls, Va., August 21, 1917,

McAtee.

CERATOCAPSUS BARBATUS Knight

Frequent; sea&on June 14 to August 8; occurs on Virginia pine.

V. P. I.

CERATOCAPSUS UNIFORMIS Knight

Washington. D. C, July 30, 1907; Plummer Id., Md., July 19, 1914;

August 2, 1914; Odenton, Md., July 12, 1914; Mount Vernon, Va.,

August 1, 1915, McAtee.

CERATOCAPSUS COMPLICATUS Knight

Beltsville, Md., August 14, 1914; Odenton, Md., July 29, 1917. on

Viti^; Scotts Run to Ball's Hill, Va., August 12, 1917, McAtee.

CERATOCAPSUS QUADRISPICULUS Knight

Glen Echo, Md., July 23, 1922, J. R. Malloch.
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Genus ALEPIDIELLA

ALEPIDIELLA HEIDEMANNI Poppius

Washington, D. C, July 18, 1907, McAtee; July 11, 1924, at light,

J. R. Malloch; Glen Echo, Md., July 17, 1926, on PiniDS virginiamu^

Knight.

Genus ALEPIDIA Reuter

ALEPIDIA GRACILIS var. GRACIUS Uhler

Washington, D. C, July 28, 1880, July 4, 1881, Pergande; June 29,

1897, Heidemann ; Plummer Id., Md., July 14, 1915, McAtee.

ALEPIDIA GRACILIS var. SQUAMOSA Knight

Glen Echo, Md., July 17, 25, 1926; Vienna, Va., July 11, 1926;

Knight.

Genus PILOPHORUS Hahn

PILOPHORUS DEPICTUS Knight

Washington, D. C, July 12, 1909, Heidemann; Beltsville, Md.,

June 15, 1915, on Pinus virginiana, McAtee.

PILOPHORUS CRASSIPES Heidemann

Common, on Plrius virginiana^ June 8 to October 4. P. I.

PILOPHORUS AMOENUS Uhler

The most common species of the genus, occurs on Pinus virginia/ia,

June 8 to August 14. V. P. I.

PILOPHORUS LAETUS Van Duzee

Common; season of collection June 15 to September 3; occurs on

Virginia pine. V. P. I.

PILOPHORUS JUNIPERI Knight

Washington, D. C, July 8, 1925, July 12, 1926, Knight : Piummer

Id., Md., July 14, 1915, McAtee; host red cedar {Jimiperus vir-

ginia/na)

.

PILOPHORUS WALSHI Uhler

Washington, D. C, July 6, 1897; July 15, on Prunus ph'.sardn,

Heidemann; Washington, D. C, July 8, 1926, breeding on honey

locust {Gledltsia triacanthos), Knight; Odenton, Md.. July 28. 1917,

(.11 hickory; Stubblefield Fall, Va., July 4, 1918, on hickoiy, McAtee.

PILOPHORUS BRUNNEUS Poppius

Fairly common. June 4 to August 17, occui-s on hickory, willow,

and aider. P. I.
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Genus SERICOPHANES Reuter

SERICOPHANES HEIDEMANNI Poppius

Plumraer Island, Md., April 24, 1921, in trap light, Barber.

Subfamily Mirinae

Genus COLLARIA Provancher

COLLARIA OCULATA Reuter

Common, May 19 to October 14. P. I.

Genus MIRIS Fabricius

MIRIS DOLABRATUS Linnaeus

Common, May 6 to July 7. P. I.

Genus TRIGONOTYLUS Fieber

TRIGONOTYLUS RUFICORNIS Goeffroy

Plummer Island, Md., July 26, 1903, Heidemann.

TRIGONOTYLUS PULCHER Reuter

Washington, D. C, September 17. 1889, November 3, 1903, Heide-

mann.

Genus STENODEMA Laporte

STENODEMA TRISPINOSUM Reuter

Common ; adults have been collected from xA.pril 14 to October 16,

and nymphs from June 8 to October 5 ; comes to light. P. I.

Genus ONCEROMETOPUS Reuter

ONCEROMETOPUS NITENS Knight

Glen Echo, Md., 1922, J. C. Bridwell.

Subfamily Capsinae

Genus PLATYTYLELLUS Reuter

PLATYTYLELLUS NIGRICOLLIS Reuter

Glen Echo, Md., summer 1922, J. ' C. Bridwell ; Virginia near

Plummer Island. Md., July 19, 20, 1913, W. D. Appel ; Falls Church,

Va., August 31, N. Banks.

PLATYTYLELLUS RUBROVITTATUS Stal

Washington, D. C, September, 10, 1889, Heidemann.
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PLATYTYLELLUS INSIGNIS Say

Frequent ; dates of collection range from June 20 to August 5. P. I.

PLATYTYLELLUS FRATERCULUS Knight

Plummer Island, Md., July 24, 1903, W. V. Warner ; July 14, 1915,

McAtee; Jacksons Island, Md,, June 22, 1902, Barber; Virginia near

the District of Columbia, July 19, Pergande.

PLATYTYLELLUS CIRCUMCINCTUS Say

Rock Creek, D. C, June 22, 29, 1890, Heidemann; Difficult Run,

Va., July 12, 1906, F. Knab; Great Falls, Va., June 20, N. Banks.

PLATYTYLELLUS INSITIVUS var. INSITIVUS Say

Frequent; season June 2 to July 14. P. I.

PLATYTYLELLUS INSITIVUS var. ANGUSTICOLLIS Knight

Plummer Island, Md., June 2, 1912, Schwarz and Barber; Glencar-

lyn, Va., July 1, 1906, F. Knab.

PLATYTYLELLUS FRATERNUS var. FRATERNUS Knight

Lakeland, Md., June 25, 1906, F. Knab; Maryland near Plummer
Island, June 13, 1914, R. C. Shannon ; Maywood, Va., June 16, 1921,

McAtee.

PLATYTYLELLUS FRATERNUS var. RUBROMARGINATUS Knight

Grassymead, Va., June 19, 1906, F. Knab.

PLATYTYLELLUS FRATERNUS var. DISCIFER Knight

Bladensburg, Md., June 26, 1902, Heidemami ; Cabin Jolm Bridge,

Md., June 26, 1911, E. Shoemaker.

PLATYTYLELLUS FRATERNUS var. REGALIS Knight

Washington, D. C, May 4, 1884, Heidemann.

Genus NEOBORUS Distant

NEOBORUS AMOENUS var. AMOENUS Renter

Common on ash ; adults collected from May 20 to October 12 and

nymphs from May 30 to September 5 ; comes to light. P. I.

NEOBORUS AMOENUS var. SCUTELLARIS Renter

With the typical variety and about as common in its season ; dates

of collection range from May 21 to June 19. P. I.

NEOBORUS AMOENUS var. SIGNATUS Renter

With the typical variety but less frequent; season as shown by

specimens at hand May 20 to June 5.
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NEOBORUS RUFUSCULUS Knight

Falls Church, Va., May 13, 1914, A. Wetmore.

NEOBORUS VITTISCUTIS Knight

Plummer Island, Md., June 7, July 19, 1914; Virginia near Plum-
mer Island, Md., June 17, 1913, McAtee; Great Falls, Va., June 13,

1908, Heidemann.
NEOBORUS GEMINUS Say

Plummer Island, Md., June 7, 1914, McAtee.

NEOBORUS CANADENSIS Van Duzce

Plummer Island, Md., May 24, 1914, McAtee.

Genus XENOBORUS Renter

XENOBORUS CHIONANTHI var. CHIONANTHI Knight

Has frequently been collected at Plummer Island, Md., on its host

the fringe tree at dates ranging from June 6 to August 25; also at

Great Falls, Va., June 13, 1908; Heidemann; and at Dunn Loring,

Va., August 30, 1916, McAtee.

XENOBORUS CHIONANTHI van NIGRELLUS Knight

Plummer Island, Md., July 20, 1926, Knight.

XENOBORUS NEGLECTUS Knight

Four-mile Run, Va., May 31, 1914, McAtee.

Genus COCCOBAPHES Uhler

COCCOBAPHES SANGUINARIUS Uhler

Piney Branch, D. C, June 12, 1906; Washington, D. C, June,

1906, D. H. Clemons; Bladensburg, Md., June 23, 1916, R. C. Shan-

non ; Beltsville, Md., June 23, 1918, McAtee.

Genus LYGUS Hahn

LYGUS PRATENSIS var. OBLINEATUS Say

The most abimdant heteropterous insect of the region; has been

collected in the active state in every month of the year and can be

obtained in dormant or semidonnant condition on Virginia pine, in

mullen rosettes, and among drj^ leaves any time in winter ; frequents

many kinds of flowers and sometimes becomes destructive to culti-

vated plants ; comes to light ; sometimes bites man. P. I.

LYGUS PRATENSIS van STRIGULATUS Walker

Generally distributed; has been collected on numerous occasions

at dates ranging from April 1 to August 22; found hibernating in

mullen rosettes. V. P. I.



18 PROCEEDINGS OF THE NATIONAL MUSEUM vol.75

LYGUS VANDUZEEI Knight

Virginia near Plummer Island, Md., June 2, 1916, flowers of

Spiraea aruncus, McAtee ; known to breed on Solidago.

LYGUS RUBICUNDUS Fallen

Common, April 19 to November 14 ; breeds on Salix. P. I.

LYGUS CAMPESTRIS Linnaeus

Washington, D. C, July 20, 1888, June 24, 1888, on Dwucus carota,

Pergande; June 17, Heidemann; Eastern Branch near Benning,
D. C, February 23, 1913, under bark of Pimis virginiana^ McAtee.

LYGUS PABULINUS Linnaeus

Common, May 21 to November 3. P. I.

LYGUS PLAGIATUS Uhler

Generally distributed but infrequent; dates of collection range
from April 22 to October 30; has been taken on giant ragweed. P. I.

LYGUS APICALIS Fieber

Generally distributed but infrequent; season May 4 to October 12.

P. I.

LYGUS (NEOLYGUS) GENESEENSIS Knight

Washington, D. C, June 4, 1887; Forest Glen, Md., May 23, 30,

1915, Heidemann; May 30, 1914, on white ash; Beltsville, Md., May
14, 1014, May 31, 1920, June 23. 1918, on white oak; Oclenton, Md.,

May 20, 1915; Dyke, Va., May 19, 1918, on white oak, McAtee.

LYGUS (NEOLYGUS) INCONSPICUUS Knight

Washington, D. C, June 13, 1890; Marshall Hall, Md., June 13,

1891, Heidemann; Beltsville, Md., June 14, 1914, June 23, 1918; Glen-

carlyn to mouth of Four-mile Run, Va., June 17, 1914, Scotts Run,
Va.," July 4, 1916, McAtee.

LYGUS (NEOLYGUS) CARYAE var. SUBFUSCUS Knight

Beltsville, Md., May 31, 1920. June 23, 1918, McAtee.

LYGUS (NEOLYGUS) COMMUNIS Knight

Four-mile Run, Va., May 31. 1914, McAtee.

LYGUS (NEOLYGUS) QUERCALBAE Knight

Beltsville, Md., June 23, 1918; May 31, 1920, McAtee.

LYGUS (NEOLYGUS) JOHNSONI Knight

Glencarlyn, Va., May 30, 1906, D. H. Clemons.
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LYGUS (NEOLYGUS) CLAVIGENITALIS Knight

Beltsville, Md., July 4, 1915, on Alnus rugosa^ McAtee.

LYGUS (NEOLYGUS) HIRTICULUS Van Duzee

Branchville to Beltsville, Md., June 4, 1914; Beltsville, Md., June

23, 1918, McAtee.

LYGUS (NEOLYGUS) LAUREAE Knight

Beltsville, Md., June 23, 1918, McAtee.

Genus DICHROOSCYTUS Fieber

DICHROOSCYTUS SUSPECTUS Reuter

Petworth, D. C, May 21, 1905, D. H. Clemens; Washinirton, D. C,
May 22, 1895; Rock Creek, D, C, June 10, Heidemann; Branchville

to Beltsville. Md., June 4, 1914; Beltsville, Md., June 15, 1914,

McAtee.
DICHROOSCYTUS ELEGANS Heidemann

Generally distributed and apparently fairly numerous; season as

SO far known runs from May 9 to June 18; occurs on red cedar and

Virginia pine. P. I.

DICHROOSCYTUS REPLETUS Heidemann

Collected in the District of Columbia, chiefly on red cedar, at yari-

ous dates from June 7 to July 25, also at Marshall Hall, Md., June 13,

1891, Heidemann; and Cabin John, Md., June 19, 1915, V. A.

Roberts.

Genus POLYMERUS Hahn

POLYMERUS BASALIS var. BASALIS Reuter

Almost as abundant as Lygus pratensis var. oblineatus; actii^e sea-

son, April 3 to October 23; taken from muUen rosettes, Maryland

near Plummer Island, January 18, 1914; breeds on ragweed and fre-

quents various flowers ; comes to light. V. P. I.

POLYMERUS BASALIS var. FUSCATUS Knight

Localities for this form as so far collected, with one exception, are

on the Coastal Plain ; dates range from June 15 to October 3 ; has been

taken on evening primrose and ragweed; the Piedmont locality is

Glen Echo, Md., summer 1922, J. C. Bridwell.

POLYMERUS VENATICUS Uhler

Has been encountered in small numbers on numerous occasions;

dates of collection range from May 28 to July 1; breed? on golden-

rod. V. P. I.
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POLYMERUS TINCTIPES Knight

Great Falls, Md., May 3, 1915, on lichen-covered rocks, J. D. Hood.

POLYMERUS PUNCTIPES Knight

Branchville to Beltsville, Md., June -1, 1914, McAtee, E. R. Kalm-
bach; Beltsville, Md., June 9, 1915, McAtee.

Genus POECILOCAPSUS Reuter

POECILOCAPSUS LINEATUS Fabricius

Fairly common ; adults have been collected from May 9 to June 29

and nymphs from May 9 to July 26. P. I.

Genus HORCIAS Distant

HORCIAS DISLOCATUS var. GONIPHORUS Say

Washington, D. C, May 18, 1887, Heidemann.

Genus STENOTUS Jakowlefif

STENOTUS BINOTATUS Fabricius

Common, season June 3 to July 15; breeds on grasses; comes to

light. V. P. I.

Genus ADELPHOCORIS Reuter

ADELPHOCORIS RAPIDUS Say

Abundant, almost as much so as Lygus pratensis var. ohlineatits
',

adults have been collected from May 18 to October 11 and nymphs
from May 19 to August 10 ; comes to light. P. I.

Genus GARGANUS Stal

GARGANUS FUSIFORMIS Say

Common, June 7 to October 13. P. I.

Genus PARACALOCORIS Distant

PARACALOCORIS SCRUPEUS var. SCRUPEUS Say

Washington, D. C, July 18, 1908, Heidemann; Beltsville, Md.,
June 14, 1914 ; June 9, 1915, McAtee ; all the forms of this species

seem to breed on Virginia Creeper {Psedera quinqiiefolia).

PARACALOCORIS SCRUPEUS var. PERCURSUS McAtee

Plummer Island, Md., June 7, 1914, McAtee; June 30, 1907, A. K.
Fisher ; Four-mile Run, Va., May 31, 1914, A. Wetmore.
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PARACALOCORIS SCRUPEUS var. BIDENS McAtcc

Plummer Island, Md., June 5, 1903, W. V. Warner; June 8, 1914,

at light, Schwarz and R. C. Shannon; Beltsville, Md., June 14,

1914, June 9, 1915, July 1, 1914, July 4, 1915, June 18, 1916, McAtee;
July 3, 1926, Knight.

PARACALOCORIS SCRUPEUS var. ARDENS McAtee

Chain Bridge, Md., June 9, 1905, D. H. Clemens.

PARACALOCORIS HAWLEYI var. HAWLEYI Knight

Rock Creek, D. C, June 24, 1906, D. H. Clemons ; Beltsville, Md.,

June 9, 1915, June 14, 1914, June 18, 1916, 1918, McAtee; this species

also breeds on Virginia Creeper.

PARACALOCORIS HAWLEYI var. ANCORA Knight

Beltsville, Md., June 14, 1914, June 18, 1916, June 23, 1918, July 4,

1916, McAtee.

PARACALOCORIS HAWLEYI var. FISSUS McAtee

Beltsville, Md., June 14, 1914; June 18, 1916, McAtee.

PARACALOCORIS COLON var. COLONUS McAtee

Washington, D. C, July 19, 1926, Knight; Beltsville, Md., July

4, 1915, June 14, 1914, June 23, 1918; Odenton, Md., July 10, 1918,

McAtee ; another breeder on Virginia Creeper.

PARACALOCORIS COLON var. CASTUS McAtee

Beltsville, Md., June 14, 1914, June 9, July 4, 1915, McAtee; July 3,

1926, Knight.

PARACALOCORIS COLON var. AMICULUS McAtee

Beltsville, Md., July 4, 1915; Plummer Island, Md., June 17,

1906, McAtee.

PARACALOCORIS HEIDEMANNI var. HEIDEMANNI Renter

Plummer Island, Md., August 5, 1914, R. C. Shannon; Jul}^ 19,

26, 1914, July 14, 21, 1915, August 9, 16, 1914, McAtee; Occoquan,

Va., August 19, 1917, McAtee; Vienna, Va., August 1, 8, 1926,

Knight ; breeds on Hypericum prolifiouTii.

PARACALOCORIS HEIDEMANNI var. ABLUTUS McAtee

Plummers Island, Md., July 14, 1915, July 19, 26, 1914, McAtee;

Great Falls, Va., July 18, 1926, Knight.
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PARACALOCORIS MULTISIGNATUS Reuter

Washington, D. C, June 7, 1884 (Uhler collection)
; June 22, 23,

1905; Rock Creek, D. C, June 29, 1890, Heidemann; Beltsville, Md.,

June 14, 1914, June 23, 1918, July 4, 1915, McAtee; breeds on

Virginia Creeper.

Genus NEUROCOLPUS Reuter

NEUROCOLPUS NUBILUS Say

Common, found most often on sumac flowers, but taken also on

those of 2'ilia cmieiicana^ Ceanothus americanus^ Clethra alnifoUa,

and Monarda punctoita; June 2 to September 15. P. I.

Genus PHYTOCORIS Fallen

PHYTOCORIS MINUTULUS Reuter

Hyattsville, Md., August 2, 1907, D. H. demons ; Plummer Island,

Md., July 26, 1903, Barber ; July 6, 1906, D. H. demons ; August 27,

1922, J. R. Malloch.

PHYTOCORIS PURVUS Knight

Washington, D. C, June 30, 1926, Knight; Plummer Island, Md.,

June 14, 1912, Barber; August 3, 1915, R. C. Shannon; Jacksons

Island, Md., June 23, 1913, Shannon and Barber; Great Falls, Md.,

June 18, Barber.

PHYTOCORIS ANTENNALIS Reuter

This interesting species is encountered only one or two at a time,

but has been collected on fairly numerous occasions ; dates range from

June 20 to September 20. V. P. I.

PHYTOCORIS FENESTRATUS Reuter

A striking inhabitant of Virginia pine that has been rather seldom

collected; Washington, D. C, June 3 (Uhler collection); May 16,

1902, June 27, 1895, Heidemann; Petworth, D. C, May 21, 1905,

D. H. demons; Branchville to Beltsville, Md., June 4, 1914; Corner

of Conduit and Potomac Roads, Md., May 9, 18, 1913, McAtee.

PHYTOCORIS FUMATUS Reuter

Washington, D. C, June 20, Heidemann; June 22, 1906, F. Knab;
May 30, 1891, on walnut, June 6, 1886, June 12, 1888; Plummer
Island, Md., June 30. 1905, Heidemann.

PHYTOCORIS CORTICEVIVENS Knight

Great Falls, Md., July 2. 1906, Heidemann.

PHYTOCORIS CONSPURCATUS Knight

Fairly common ; season June 3 to October 12. P. I,



If

ART. r.', MIRIDAE OF DIST. OF COLUMBIA KNIGHT AND McATEE 23

PHYTOCORIS DIFFICILIS Knight

i|

Beltsville, Md., July 3. 1926, Knight.

PHYTOCORIS SULCATUS Knight

Washinorton, D. C, July, 1907, William Palmer: July 4, 1886;

I

July 9, 1926, Au^just 6, 1926, Kni<rht; Falls Church, Va', July 17,

N. Banks; Scott's Kun to Balls' Hill, Ya., Aui^ust 12, 1917. McAtee.

PHYTOCORIS SALICIS Knight

Fairly common, June 5 to October 12. P. I.

PHYTOCORIS EXIMIUS Reuter

Common, June 15 to October 1 ; comes to light. P. I.

PHYTOCORIS SPICATUS Knight

Beltsville, Md., June l-t, 1914, McAtee.

PHYTOCORIS ERECTUS Van Duzee

Frequent; season June S to September 7; has been taken on

Ilirpericum prolificKm and Psedera quinqusfolia. P. I.

PHYTOCORIS BREVIUSCULUS Reuter

Washington, D. C, July 2, 9, 1926, at light, Knight.

PHYTOCORIS JUNIPERICOLA Knight

Washington, D. C, July 19. 25, August 6, 1926, on red cedar ; Glen

Echo, Md., July 17, 1926, Knight; Plummer Island, Md., August 3,

1915, K. C. Shannon and V. A. Pvoberts.

PHYTOCORIS MUNDUS Reuter

Common on Piniis virginiana, season June 4 to October 12; comes

to light. P. I.

PHYTOCORIS CONSPERSIPES Reuter

Abundant on Firms virffiniamd; June 8 to November 1. P. I.

PHYTOCORIS UNIFORMIS Knight

Beltsville, Md., June 23, 1918, McAtee, Vienna, Ya., July 7, 11,

1926, on pine, Knight.

PHYTOCORIS QUERCICOLA Knight

Beltsville, Md., July 4, 1915; June 23, 1918, on Querciis alba,

McAtee; Glen Echo, Md., July 1, 1923, J. R. Malloch.
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PHYTOCORIS TIBIAUS Reuter

Common, April 19 to October 12. P. I.

PHYTOCORIS CONFLUENS Reuter

Frequent on hickory; season June 15 to October 4. P. I.

PHYTOCORIS PUELLA Reuter

Common; June 9 to October 24; occurs most often on hickory,

but also on oak, maple, and pine ; comes to light. P. I.

PHYTOCORIS VENUSTUS Knight

Odenton, Md., July 29, 1917, on wild grape; August 14, 1918,

McAtee.
PHYTOCORIS INFUSCATUS Reuter

Frequent ; season June 14 to July 27 ; has been taken on walnut.

PHYTOCORIS OLSENI Knight

Mount Vernon, Va., June 6, 1915, McAtee.

Genus PARAXENETUS Reuter

PARAXENTETUS GUTTULATUS Uhler

Fairly numerous; season June 7 to September 13; frequently

taken on foliage of the tulip tree, sometimes on grape vines. P. I.
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Heidemann, Otto.—Ccmtinued.

Heteroptera found on ox-eye daisy (Chrysanthemum leucaathemum), Proc.

Ent. Soc. Wash., vol. 4, p. 217, May 1899.

Twelve species of Miridae are included in the list, one of them under
a manuscript name, Apocreninus robustus Uhler.

[Notes on some hemipterous insects.]

Proc. Ent. Soc. Wash., vol. 12, 1910, pp. 45-57.

Records the rearing of Eurychilopterclla luridida Renter from the

District of Columbia; also the first si)ecimen of a Sericoplianes (<S'. heide-

tnaniii Poppius then undescribed) from Plummer Island, Md.
Knight, H.very H.

A revision of the genus Lyons as it occurs in America north of Mexico,

with biological data on the species from New York. N. Y. (Cornell)

Agr. Expt. Sta., Bull. 391, 1917, pp. 555-G45.

Records nine species of Lyyios from local material, four of which are

described as new.

New .species of Lopidea (Miridae, Hemiptera). Ent. News, vol. 28, 1917, pp.

455-461.

Four new species, Lopidea heidcmanni, L. davisi, L. reuteri, and L.

staphyleae described in part from local material.

Old and new species of Lopidea from the United States (Hemiptera,

Miridae). Ent. News, vol. 29, 1918, pp. 210-216.

Four species recorded, and Lopidea sayi described in part, from
Plummer Island.

New and little-known siiecies of Phytocoris from the eastern United States

(Hemiptera-Miridae). Bull. Brooklyn Ent. Soc., vol. 15, 1920, pp.

49-66.

Three new species of Phytocoris described in part from local material

while two others are recorded.

Monograph of the North American species of Deraeocoris (Heteroptera,

Miridae). 18th Rep. State Ent. Minnesota, for 1920 (1921), pp. 76-210,

pis. viii-ix, 44 ligs. Reprinted as Tech. Bull. No. 1, Univ. Minn. Agr.

Exp. Sta., 1921, pp. 76-210.

Records nine species of Deraeocoris from our region, of which four

species are described in part from local material. Two new names are

proposed, nitenatus for the preoccupied miens Renter, and nigritulus for

nigritus Renter. The name cuneatus proposed on p. 96 for one of our

local species is preoccupied by poecilus (Renter ms.) McAtee.

The Miridae (or Capsidae) of Connecticut. In Hemiptera of Connecticut.

Conn. Geol. Nat. Hist. Surv., Bull. 34, 1923, pp. 422-658, figs. 47-149.

Ten new species and 3 new varietias are described in part from local

material, while some 20 other species are described which are now found

in our area.

A new Peritropis from the Eastern United States (Heteroptera, Miridae).

Ent. News, vol. 34, 1923, pp. 50-52.

Refers to P. saldaeformis from Washington, D. C.

Descriptions of six new Miridae from Eastern North America (Hemiptera,

Miridae). Can. Ent., vol. 58, 1926, pp. 252-256.

Plagiognathus tiliae is described in part from District of Columbia

material.
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Knight, Harry H.—Continued.

A key to the North American species of Macrolophus, with descriptions of

two new species. (Hemiptera, Meridae.) Ent. News, vol. 37, 1926, pp.

313-316.

Macrolophns separatus Uhler recorded and M. brevwontis descril>ed in

part from local material.

Notes on the distribution and host plants of some North American Miridae

(Hemiptera). Can. Ent., vol. 59, 1927, pp. 34-44.

Alepidiella heidemnnni Popping found breeding on Pinus virgimana,

Philophorus walshii Uhler breeding on Gleditsia triacanthos, while Crio-

coris saliens Renter and Phytocoris hreviusculus Renter are recorded

from local material.

Descriptions of 12 new species of Miridae from the District of Columbia

and vicinity (Hemiptera). Proc. Biol. Soc. Wash., vol. 40, 1927, pp. 9-18.

Twelve species and two new varieties are described from our region.

Descriptions of 15 new species of Ceralocapsus (Hemiptera, Miridae).

Ohio Journ. Sci., vol. 27, 1927, pp. 143-154.

Three new species, Ccratocap.^us uniformis, barhatiis, and mcateei are

described from local material.

Key to the species of Oncerometopus with descriptions of five new
species (Hemiptera, Miridae).

Journ. N. Y. Ent. Soc, 36, No. 2, June 1928 (August), pp. 189-194.

O. nitetis new species described in part from local material.

McAtee, W. L.

Psyllidae wintering on conifers about Washington, D. C, Science, new ser.,

vol. 41, p. 940, June 1915.

Li/f/us pratensis hibernating on pine.

Key to the Nearctic species of Paracalocoris (Heteroptera, Miridae). Ann.

Ent. Soc. Amer., vol. 9, 1916, pp. 366-390.

Records from our region 5 species, 1 of which is described as new and
11 varieties, 10 new.

A sketch of the Natural History of the District of Columbia, Bull. Biol.

Soc. Wash., 1, 1918, 142 pp., 4 maps.

Refers to collecting localities for a few of the rarer Mirids.

Notes on two Miridae, Camptobrocliis and Paracalocoris (Heteroptera).

Ent. News, vol. 30, 1919, pp. 246-247.

Camptobrochis poecilus validated and becomes available for the pre-

occupietl name, cunealis Renter, originally described as a variety from
the District of Columbia material ; notes on C. nettuJosus also.

McAtee, W. L., and Mali.och, J, R.

Some annectant bugs of the super-family Ciniicoidea (Heteroptera), Bull.

Brooklyn Ent. Soc, vol. 19. pp. 69-82, PI. 1, June. 1924.

Peritropis salda efarm is Uhler recorded (p. 73).

Poppius, B.

Ubersicht der Pilopborous arten nebst beschreibung verwandter Gattungen
(Hemiptera-Heteroptera). Ann. Soc. Ent. Belgique, vol. 58, 1914, pp.

237-254.

Pilophorous brunucus, new species, and AlepidieJla hcidciunnni. new
genus, new species, founded on local material. PUophorus crasxtpcs,

new species, is recorded in part from District of Columbia, but the type
was from Colorado and proves to be different, while the local si>ecimens

. are referable to P. crassipcs Heidemann.
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Reuter, O. M.
Bemerkuri|?en fiber Ncarktische Capsiden nebst beschreibung neuor Arten.

Acta Soc. Sci. Feniiicae, vol. 36, No. 2, 1909, pp. 1-86.

There are recorded from our territory, 31 species and 5 varieties of

which 16 species and 5 varieties besides 2 new genera are described,

wholly or in part, from local materiiil. One of the species, Phytocoris

subnitidulus, is now regarded as a synonym of P. fumatus. Two other

species had names preoccupied and have since been renamed as follows

:

Camptobrochis nigrita becomes Deracocoris nigritul'us Knight, while

Camptohrochis nitens becomes Deraeocoris nitenatus Knight. The record

for Camptohrochis ffrandis Uhler refers to Deraeocoris aphidiphagiis

Knight. Psa-Uus ciaicali Uhler a jns. name pos.sibly validated here i?

preoccupietl.

Uhleb, p. R.

Observations on some remarkable forms of Capsidae. Proc. Ent. Soc. Wash.,

vol. 2, 1891, pp. 11^123.

Describes Peritropis saldaefornus from local material, also records the

finding of Ci/Iapus ienuicornis Say by Heidemann.

Observations on some remarkable Heteroptera of North America. Trans.

]Maryland Acad. Sci., 1892, pp. 179-184.

Records Hadrodema pulvcrulenta, new species^L//f/H.s' rubicundus

Fallen, from Washington.

List of Hemiptera-Heteroptera of Las Vegas Hot Springs, New Mexico,

collected by Messrs. E. A. Schwarz and Herbert S. Barber. Proc. U. S.

Nat. Mils., vol. 27, No. 1360, 1904, pp. 349-364.

Describes Dichrooscyttis elegansi in part from Washington, D. C, but

these eastern specimens have been shown to belong to a different species,

namely Dichrodci/tus tinctipennis Knight.

Van Duzee, E. P.

Monograph of the North American species of Orthotylus (Hemiptera).

Proc. Calif. Acad. Sci., vol. 6 (ser. 4), 1916, pp. 87-128.

Records O. flavorsparsus Sahlberg and chlorionis Say from our region

Catalogue of the Hemiptera of America north of Mexico excepting the

Aphididae, Coecidae and Aleurodidae. Univ. Calif. Publ., Div. Ent.,

Tech. Bui., vol. 2, 1917, pp. 1-902.

Records several species of Miridae from the District of Columbia.

New species of Hemiptera chielly from California. Proc. Calif. Acad.

Sci. (ser. 4), vol. 8, 1918, pp. 271-308.

Describes Pilophorus laetvs and P. crassipes, in part from local material,

but the name crassipes had previously been published for the same species

by Heidemann.





DISTKIBUTION AND KEY OF THE XORTH AMERICAN
COPEPODS OF THE GENUS DIAPTOMUS, WITH THE
DESCRIPTION OF A NEW SPECIES

By C. DwiGHT Marsh

Of the United States Department of Agriculture

Since the publication of the " Revision of the North American
Species of Diaptomus " in the Transactions of the Wisconsin Acad-

emy of Sciences, Arts, and Letters b}' Marsh in 1907, there have been

many collections of material containing Diaptomi in various parts of

North America and quite a number of publications have been issued

by several investigators. There has been no other publication cover-

ing the genus as a whole except the synopsis by Marsh in Ward and
Whipple's Fresh-Water Biology, and ToUinger's paper on distribu-

tion published in 1911.

In addition to the published material, the author has accumulated

many data from collections belonging to the ITnitecl States National

Museum, and others which have been sent to him, and from numerous
collections made by him personally. It is thought that a paper

covering the present knowledge of the distribution of the species

would be helpful to others.

It is understood, of course, that such a paper gives only the known
distribution. In spite of the considerable number of collectors, only

limited portions of the country have been studied with anything like

thoroughness. Most of the collections have been of a sporadic char-

acter, sometimes in only one or two localities in a State; very few

collections have been made in the whole region of Canada, and Mex-
ico is almost an unknown territory. Wliile it can ordinarily be

assumed that a species is found in the regions intervening between

its extreme limits, it can not now be known what the extreme limits

are, so that it is probable that the distribution is much wider than is

shown by the collections. In the charts, in nearly all cases, the

actual places of collections are indicated rather than a region where

the species may be found. Perhaps all the locations for such species

as D. oregonensis and D. minutus are not indicated in Wisconsin

No. 2785.—Proceedings U. S. National Museum, Vol. 75, Art. 14

330T3—29——
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where they are widely distributed, but, generally speaking, the sym-

bols represent definite locations where collections have been made.

It may be interesting to note that the species of Diaptonius have

few variable characteristics. They are morphologically very dis-

tinct and maintain this distinctness even when widely separated geo-

graphically. Systematists have had little excuse for making varie-

ties of the species of this genus.

It is noticeable, too, that North America has a DiajAoirms fauna

quite distinct from that of the other continents. D. hacilUfer^ which,

curiously, has been found in only two localities in America is a

common species in Europe and Asia. A variety of D. eiseni is said

to have been found in Siberia. D. castor occurs in Greenland. With
the exception of these three species all the North American Diaptomi

are peculiar to the Western Hemisphere, and only one North Amer-
ican species has been found in South America.

Without doubt the principal controlling factor in distribution is

temperature; while some species can live under a rather wide range

of temperature, many of them are distinctly stenothermal.

For the convenience of those caring to make determinations of

species a key is given which includes all the species now known.
This key is based on the similar key prepared by the author for

Ward and Whipple's Fresh-Water Biology with some corrections

and additions.

Each species is followed by the date of original publication in

order to facilitate reference to the bibliography which accompanies

the paper.

DIAGNOSTIC KEY TO THE KNOWN NORTH AMERICAN SPECIES OF DIAPTOMUS

1 (20). Antepenultimate segment of the male right antenna without distinct

appendage 2.

2 (3). Right and left fifth feet of male nearly equal in length, terminal hook of

right foot symmetrical Diaptomus oregonensis Lilljeborg, 1889.

3 (2). Left fifth foot of male shorter than right 4.

4 (9). Left fifth foot of male reaching beyond first segment of right exopo-

dite 5.

.5 (8). Right endopodite of male fifth foot equal in length to first segment of

exopodite 6.

6 (7). Terminal hook of second segment of right exopodite denticulate.

Diaptomus marshi Juday, 1914.

7 (6). Terminal hook of exopodite of right fifth foot of male uniangular.

Diaptomus reighardi Marsh, 1895.

8 (5). Endopodite of right fifth foot of male longer than first segment of exo-

podite, terminal hook of right foot biangular.

Diaptomus mississippiensis Marsh, 1894.

9 (4). Left fifth foot of male reaching end of first segment of right exopodite

or only slightly exceeding it 10.

10 (13). Antepenultimate segment of right antenna of male produced at distal

end into a blunt point 11.
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11 (12). Fir.st .segment of right exopodite of male fifth foot with marlied quad-

rangular hyaline ajipendage Diaptomus birgei Marsh, 1894.

12 (11). Fir.st segment of right exopodite of male fifth foot with triangular pro-

jection Diaptomus vireiniensis Marsh, 1915.

13 (10). Antepenultimate segment of right antenna of male not produced into

blunt point on distal end 14,

14 (15). Inner process of the terminal segment of exopodite of left fifth foot of

male falciform, no hyaline appendage on first segment of right exo-

podite Diaptomus pallidus Herrick. 1879.

15 (14). Inner process of terminal segment of left cxopdite of male fifth foot

digitiform 16.

16 (17). Endopodites in both male and female fifth feet two-segmented, a hyaline

process on second basal segment of right fifth foot of male.

Diaptomus castor Jurlne, 1820.

17 (16). Endopodites of both male and female fifth feet one-segmented, or in

D. tyrelU the left endopodite of the male is sometimes indistinctly

two-segmented, a hyaline appendage on inner distal angle of first

segment of right exopodite of male fifth foot 18.

18 (19). Lateral spine of second segment of right exopodite nearly straight; no

blunt spine on posterior surface of this segment.

Diaptomus tyrelli Poppe, 1888.

19 (18). A second hyaline appendage on dorsal side of distal margin of first

segment of right exopodite of male, lateral spine of second segment

of right exopodite strongly curved, and a blunt spine on the posterior

surface of this segment Diaptomus coloradensis Marsh, 1911.

20 (1). Antepenultimate segment of right antenna of male with lateral lamella

or terminal process 21.

21 (30,52). Antei>enultimate segment of right antenna of male with hyaline

lamella 22.

22 (25). Hyaline lamella broad, extending beyond the end of the segment, sec-

ond basal segment of right exopodite of male fifth foot armed on the

posterior surface with a small hook 23.

23 (24). In male fifth foot the right endopodite is about one-half as long as the

first segment of the exopodite, the left endopodite reaches about the

middle of the second segment of the exopodite ; in the female fifth

foot the exopodite is two-segmented, with two spines representing the

third segment ; the setae on the endopodites are of ordinary length.

Diaptomus leptopus Forbes, 1882.

24 (23). In male fifth foot the right endopodite about equals in length the first

segment of the exopodite, the left endopodite nearly reaches the end

of the second segment of the expedite ; in female fifth foot tbe third

segment of the exopodite is indistinctly separated, two spines on the

third segment and one on the second, the setae of the endopodites are

unusually long Diaptomus piscinae Forbes, 1S93.

25 (22). Hyaline lamella antepenultimate segment of right antenna of male nar-

row, extending beyond the end of the segment slightly if at all— 26.

26 (27). Second basal segment of right fifth foot of male armed with a hook

equal in length to the first segment of the exopodite.

Diaptomus clavipes Schacht, 1897.

27 (26). Second basal segment of right fifth foot of male not armed with

hook :
—— 28.

28 (29). First segment of exopodite of right fifth foot of male short and broad.

Diaptomus gatunensis Marsh, 1913.
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29 (28). First segment of exopodite of right fifth foot of male elongate.

Diaptomus leoninicollinus Marsh, 1913.

30 (21,52). Antepenultimate segment of right antenna of male bears a slender
straight process 31.

31 (36,43). Process much shorter than the penultimate segment 32.

32 (35). Right endopodite of male fifth foot rudimentary 33.

33 (34). Lateral spine of second segment of right exopodite of male fifth foot

terminal Diaptomus lintoni Forbes, 1893.

34 (33). Lateral spine of second segment of right exopodite of male fifth foot

nearer the proximal end of the segment.

Diaptomus trybomi Lilljeborg, 1889.

35 (32). Right endopodite of male fifth foot about equal in length to the first

segment of the exopodite; lateral spine of second segment of the
exopodite located near the center of the segment. First segment of

the female abdomen has a process extending backward from the

posterior margin of the right side Diaptomus judayi Marsh, 1907.

36 (31,43). Process nearly or fully equals penultimate segment 37.

37 (38). Right endopodite of male fifth foot equals in length first segment of

exopodite, spines of first basal segments large.

Diaptomus tenuicaudatus Marsh, 1907.

38 (37). Right endopodite of male fifth foot exceeds length of first segment
of exopodite, spines of first basal segments small 39.

39 (40). Endopodites of male fifth feet two segmented.

Diaptomus arcticus Marsh, 1920.

40 (39). Endopodites of male fifth feet one segmented 41.

41 (42). Inner process of terminal segment of left fifth foot of male falciform.

Diaptomus bacillifer Kolbel, 1884.

42 (41). Inner process of terminal segment of left fifth foot of male digitate.

Diaptomus sicilis Forbes, 1882.

43 (31,36). Process exceeds in length penultimate segment 44.

44 (49). Lateral spine of second segment of exopodite of right fifth foot of male
terminal or nearly so, antennae reach proximal end of furca 45.

45 (46). Process of antepenultimate segment of right antenna of male only

slightly longer than penultimate segment, antennae equal in length to

cephalothorax Diaptomus shoshone Forbes, 1893.

46(45). Antennal process of male exceeds ultimate segment, antennae reach

furca 47.

47 (48). Endopodites of male fifth clavate, a small tooth about midway of

inner border of second segment of the exopodites of the female fifth

feet Diaptomus augustaensis Turner, 1910.

48 (47). Endopodites of male fifth feet slender and straight, no tooth on inner

border of second segment of exopodite of female fifth foot.

Diaptomus wardi Pearse, 1905.

49 (44). Lateral spine of second segment of riglit exopodite of male fifth foot on

proximal half of segment, antennae reach beyond furca 50.

50 (51). Lateral spine of second segment of right exopodite of male fifth foot

short, right endopodite rudimentary, endopodites of female fifth feet

rudimentary Diaptomus minutus Lilljeborg, 1889.

51 (50). Lateral spine of second segment of right exopodite of male fifth foot

long, right endopodite equals in length first segment of exopodite.

Diaptomus ashlandi Marsh, 1893.
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52(21,30). Antepenultimate segment of right antenna of male bears curved
process ._ 53.

53 (58). Process equals or exceeds in length penultimate segment 54.

54 (55). Process about equals in length last two segments, second basal segment
of right fifth foot of male dilated on inner margin, endopodites of

fifth feet in both sexes indistinctly two-segmented.

Diaptomus eiseni Lilljeborg, 1889.

55 (54). Process slightly exceeds in length penultimate segment 56.

56 (57). Appendage of antepenultimate segment of male antenna broad, in male
fifth foot outline of second segment of right exopodite convex, with
lateral spine nearly terminal, terminal hook sinuate.

Diaptomus franciscanus Lilljeborg, 1889.

57 (56). Appendage of antepenultimate segment of male antenna slender, in

male fifth foot outline of second segment of right exopodite biconcave,

lateral spine distad of center of segment, terminal hook symmetrical.

Diaptomus mexicanus, new species.

58 (53). Process shorter than penultimate segment 59.

59(70,73). One or both terminal processes of last segment of left exopodite

of male fifth foot distinctly falciform 60.

60 (67). Right endopodite of fifth foot of male small, shorter than first seg-

ment of exopodite 61.

61 (64). In right fifth foot of male the terminal segment of the exopodite

is slender and elongate ; the terminal hook is stout ; the endopodite

is rudimentary 62.

62 (63). The lateral spine long and slender; the left endopodite is spatulate.

Diaptomus spatulocrenatus Pearse, 1906.

63 (62). Lateral spine stout; left endopodite long and slender.

Diaptomus conipedatus Marsh, 1907.

64 (61). Terminal segment of right exopodite of male is of usual proportions;

the tenninal hook is not markedly broad ; the endopodite is dis-

tinct 65.

65 (66). Left fifth foot of male reaches end of second basal segment of right

foot, lateral spine of second segment of right exopodite at about two-

thirds its length Diaptomus sanguineus Forbes. 1876.

66 (65). Left fifth foot of male exceeds second basal segment of right foot,

lateral spine of second segment of exopodite nearly terminal, dorsal

process on fifth cephalothoracic segment of female.

Diaptomus saltillinus Brewer, 1898.

67 (60). Right endopodite of fifth foot 'of male distinctly longer than first seg-

ment of exopodite 68.

68 (69). First segment of right exopodite of male fifth foot has transverse ridge

on the posterior surface, the lateral spine of the second segment is

about one-half as long as the segment, the first segment of the female

abdomen has a prominent swelling on the right side.

Diaptomus asymmetricus Marsh. 1907.

69 (68). First segment of right exopodite of male fifth foot has two curved

processes on posterior side, the lateral spine of the second segment

equals or exceeds in length the segment, the fifth cephalothoracic

segment of the female is armed with two dorsal processes.

Diaptomus dorsalis, Marsh, 1907.

70 (59, 73). One of the terminal processes of the left exopodite of male is a
straight or nearly straight sharp spine 71.
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71 (72). In male fifth feet the lateral spine of the second segment of the right

exopodite is short, one-third the length of the segment, the terminal

hook is broad and saber-like, the left endopodite is marked with
transverse striae; the endopodites of the female fifth feet are two-

segmented Diaptomus stagnalis Forbes, 1882.

72 (71). In male fifth feet the lateral spine of the second segment of the right

exopodite is long, equaling in length the two segments of the exo-

podite, the terminal hook is long and slender, the left endopodite is

not marked with transverse striae ; the endopodites of the female fifth

feet are one-segmented Diaptomus floridanus Marsh, 1926.

73 (59, 70). Terminal processes of left exopodite of fifth feet of male are digiti-

form 74.

74 (78). The right endopodite of tlie male fifth foot equals or exceeds the first

segment of the exopodite 75.

75 (76,77). The endopodites of the fifth feet of male are one-segmented.

Diaptomus novamexicanus Herrick, 1895.

76(75,77). In both male and female fifth feet the endopodites are two-seg-

mented. The exopodites of the female fifth feet are three-segmented.

Diaptomus bakeri INIarsh, 1907.

77(75,76). In male fifth feet, right endopodite two-segmented, left one-seg-

mented, first segment of female abdomen has a digitiform process on

right distal border Diaptomus washingtonensis Marsh, 1907.

78 (74). Right endopodite of male fifth foot shorter than first segment of exopo-

dite 79.

79 (80,83). In male fifth feet, second basal segment and first segment of ex-

opodite of right foot without hyaline appendages, lateral spine of

second segment of exopodite nearer proxhnal end of segment.

Diaptomus nudus IMarsh, 1904.

80(79,83). In male fifth feet a hyaline appendage on first segment of right

exopodite 81.

81 (82). In male fifth feet a hyaline appendage on inner distal angle of first

segment of right exopodite, right endopodite nearly equal in length

to first segment of exopodite, digitiform process on right distal mar-

gin of female abdomen Diaptomus signicauda Lilljeborg. 1889.

82 (81). In male fifth feet a quadrangular hyaline appendage on inner distal

half of first segment of right exopodite, right endopodite much shorter

than the first segment of the expedite.

Diaptomus siciloides Lilljeborg, 1889.

83 (79,80). In male fifth feet second ba'sal segment of right foot with one or

hyaline appendages, an oblique ridge on the posterior surface of the

second .segment of the right exopodite 84.

84 (85). In male fifth feet the lateral spine of the second segment of the right

exopodite equals in length the segment, there is a dorsal process on

the fifth cephalothoracic segment of the female.

Diaptomus albuc[uerquensis Herrick, 1895.

85 (84). In male fifth feet the lateral spine of the second segment of the right

exopodite equals in length one-half of the segment, there is no dorsal

process on the fifth cephalothoracic segment of the female.

Diaptomus purpureus Marsjh, 1907.

DIAPTOMUS ALBUQUERQUENSIS Herrick, 1895

D. lehnierl Pearse 19(34 is D. all>uquerquer\sis of Herrick published

in 1895. I), dhuquerqyuemis Schacht 1897 is D. Horidanus Marsh.
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D. albuquerquensis was first found, as the name indicates, in New
Mexico. It has been collected at various places in eastern Colorado

by Dodds 1915^, 1917, 1920, and 1924, and by the author, and was
reported by Juday 1915 from Lake Amatitlan, Guatemala, and from
Mexico City. Its distribution is shown in Figure 1.

5t Figure 1.—Distribution of Diaptomus albuouerouensis Herricf (A), D. bacillifer Kolbel,

(+), D. BiRGEi Marsh (0), D. castor Jurine (O). and D. eiseni Lilljeborg (D)

DIAPTOMUS ARCTICUS Marsh. 1920

D. arcticus was named from material collected by Frits Johansen

on Herschel Island, and up to this time has been found in no otlier

locality.

DIAPTOMUS ASHLANDI Marsh, 1893

D. ashlamdi occurs in the Great Lakes, in Round Lake, and Pine

Lake, in Michigan, these lakes being connected with Lake Michigan

;
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in Yellowstone Lake, in Flathead Lake, Mont. ; in Lake Pend
d'Oreille, Idaho ; in Washington Lake, Seattle ; and has been reported

by Schacht, 1897, in Indiana and Oregon. Its distribution is shown
in Figure 2.

DIAPTOMUS ASYMMETRICUS Marsh, 1907

Tliis species has been reported onh" from Habana, Cuba, in a

collection sent by Prof. C. F. Baker.

DIAPTOMUS AUGUSTAENSIS, Turner, 1910

Turner's original description of his material, from a temporary

pond in a marsh at Augusta, Ga., constitutes the only known record

of this species.

f^l^^"~~~>-^
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tions will show its presence in other localities in northern Canada
and at high altitudes farther south. The occurrence of this species

in America is of special interest, as it is the first instance of a species

of Diaptomus being found in both the Eurasian and American con-

tinents.

DIAPTOMUS BAKERI Marsh. 1907

D. hakeri has been found in only two localities, both in the State of

California, Stanford University and Monterey.

DIAPTOMUS BIRGEI Marsh. 1894

D. hirgei was first found near New Lisbon, Wis. Since the original

description in 1894 it has been found in Eagle Lake, near Warsaw,
Ind. ; in Richmond, Ind. ; Cold Spring Harbor, on Long Island ; sev-

eral localities in the immediate yicinity of Washington, D. C; by
Coker, 1926, in lakes at the headwaters of the Catawba, N. C., and

has been reported by Klugh, 1926, at Barriefield, Ontario, and St.

Andrews, New Brunswick. The distribution is shown in Figure 1.

DIAPTOMUS (MONOCULUS) CASTOR Jurine, 1820

D. castor is widely distributed in Europe and has been reported by

Stephenson, 1913, and Haberbosch, 1920, on the western coast of

Greenland. Its distribution is shown in Figure 1. It does not occur

on the continent of America.

DIAPTOMUS CLAVIPES Schacht, 1897

This species was first described from material collected in the

Okoboji Lakes in northwestern Iowa. Brewer, 1898, found it in tem-

porary pools in Nebraska, calling it D. nehraskensis. Beardsley,

1902, reported it from Greeley, Colo. The author found it at Hugo,

Colo., and in lakes near Pikes Peak, in the same State. Dodds, 1908,

1915«, 1917, 1920, 1924, reported it from La Junta and several other

localities in Colorado. A letter to the author from C. I. Alexander

stated that he had found it near Fort Worth, Tex. The distribution

is shown in Figure 2.

DIAPTOMUS COLORADENSIS Marsh. 1911

Z>. coloradensis was originally described from material collected at

Mount Carbon, Kremmling, Corona, and Tolland, Colo. It occurred

in a number of small bodies of water near Mount Carbon. Later it

was repeatedly found by the author near the Salina Experiment Sta-

tion of the United States Department of Agriculture in Utah, and

in the summer of 1928 it was found in the lake at Palisade Park, about

6 miles south of Manti, Utah. All of these locations except the last

are 8,000 feet or more in altitude; Palisade Park is 5,900 feet. It

33073—29 2
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is a matter of considerable interest that its altitudinal distribution

is so restricted. It has been collected at different times from June
until late in September. Its distribution is shown in Figure 7.

DIAPTOMUS CONIPEDATUS Marsh, 1907

Z>. conipedatus has been found in only one locality—Slidell, La.

DIAPTOMUS DORSALIS Marsh, 1907

D. dorsalh has been found only in the States of Florida and Lou-

isiana. In Florida it occurred in Little Lake George, Lake Monroe,

Middle Lake, and the St. Johns Eiver. In Louisiana it has been

found at Slidell and Guzman. Its distribution is shown in Figure 2.

It is probable that it will be found in other States bordering on the

Gulf of Mexico.

DIAPTOMUS EISENI Lilljeborg, 1889

The distribution of D. eiseni is shown in Figure 1. It was origi-

nally found near Fresno in California. Brewer in 1898 reported it

from Lincoln, Nebr. Cushman in 1908 found it at Battle Harbor,

Labrador. In 1922 Rylov found what he considers a variety of

D. eiseni and which he has named D. eisem var. orientaUs in Si-

beria. This is a remarkable distribution, the three localities in

America being about as far apart as they could be and be on the

continent, and the fourth locality being on the opposite side of the

world.

DIAPTOMUS FLORIDANUS Marsh, 1926

Z>. ftoridmms has been found only in Florida, in ponds in Polk

County.

DIAPTOMUS FRANCISCANUS Lilljeborg, 1889

In the original description of this species by DeGuerne and Rich-

ard, it is stated that it was common in the neighborhood of San
Francisco, Calif. It has not been reported in any other locality.

DIAPTOMUS GATUNENSIS Marsh, 1913

D. gatimensis M^as first found in the Panama Canal Zone, in the
" Black Swamp " near the old line of the Panama Railroad, and in

a pond at Bohio. Dodds later reported it in several localities in

the Canal Zone,

DIAPTOMUS JUDAYI Marsh, 1907

D. judayi has been found in only one locality. Twin Lakes, in the

Rocky Mountains of Colorado.

i
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DIAPTOMUS LEONINICOLLINUS Marsh, 1913

D. JeoninicolJimts has been found only near I^ion Hill in the

Panama Canal Zone.

DIAPTOMUS LEPTOPUS Forbes, 1882

D. lepfopns was found by Forbes near Normal, 111., and at Woods
Hole, Mass. Herrick and Turner 1895 reported it from Minnesota.

Pearse 1906 found it at Cambridge, ISIedford, and Welle^ley, Mass.

Stromsten 1920 found it in the Okoboji region in Iowa. The author

has found it near Ripon, Wis., at Marquette, Mich., at Hammond
and Gary, Ind., at Kremmling, Colo., and in Panguitch Lake in

southern Utah. Juday in correspondence states that he has found
it in Devils Lake, X. Dak. Its distribution is shown in Figure 2.

DIAPTOMUS LINTONI Forbes, 1893

Forbes' original description of D. lintoni was from material col-

lected in the lakes of Yellowstone Park. Dodds 1915«., 1915&, 1917,

found it near Tolland, Colo., and the author found it in Buffalo

Horn Lake in the Gallatin Valley, Mont., and in material collected

by Prof. Chancey Juday in Laguna Canyon, Calif. Its distribution

is shown in Figure 8.

DIAPTOMUS MARSHI Juday, 1914

Juday's original description was from collections made at Puerto

Barrios and Los Amates, Guatamala. The author found it in the

Comacho and Mindi Reservoirs and the Rio Trinidad in the Canal

Zone, and in collections made by F. J. Dyer at La Ceiba, Honduras.

Pearse 1915 collected it at Fundacio, Colombia. D. colonibiensis

Thiebaud 1914, found in Laguna de Ubaque, Colombia, is D. mwshi.

Dodds 1926 reported it in several localities in the Canal Zone. Its

distribution is shown in Figure 6.

DIAPTOMUS MEXICAN us. new species

Many years ago a single specimen of a Diaptonvu-s was found in a

collection made by Rev. C. D. Campbell near Mexico City. The

specimen was a mature male evidently allied to D. fraiieiscanus

Lilljeborg, but with characteristics which clearly distinguished it

from that species. Of course, a new species should be founded on a

considerable number of individuals; therefore the notes on this ani-

mal were kept in readiness for use wdien further material should

come to hand. In spite of a generation or so of delay, the creature

has not again shown up. It is, however, so distinctly different from

others that it seems wise to give it a name. Very little collecting

of Copepoda has been done in Mexico, and it seems highly probable

that others mav find it later.
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The descriptive notes which follow apply, of course, only to the

male. Length, 1.2 mm. The antennae do not quite reach the furca.

The furca is ciliated on the inner margins. The antepenultimate

segment of the right antenna has a slender, curved appendage which

slightly exceeds in length the penultimate segment, Figure 3. The
first basal segments of the fifth foot, Figure 4, have rather large

spines. The second basal segment of the right foot is quadrangular,

its length about twice its width. The first segment of the right

exopodite is also quadrangular and
is about four-fifths as long as the

second basal segment; the second

segment is about twice as long as

the first, is strongly curved out-

wardly, and has the lateral spine

distad of the middle of the seg-

ment, while opposite the spine,

near the inner margin, there is a

small cuticular protuberance on the

posterior surface; the terminal

hook is symmetrically curved and

its length equals that of the exopo-

dite and second basal segment com-

bined. The right enclopodite is

broad, pointed, two-segmented, and

reaches the end of the first segment

of the exopodite. The left fifth

foot about reaches the end of the

first segment of the right exopo-

dite ; the terminal segment is setose

on the inner margin and bears two

digitate processes; the enclopodite

is slender, one-segmented, and is nearly as long as the two segments

of the exopodite.

Figures 3-t.—3, Diaptomus mexicanus, new
SPECIES, TERMINAL SEGMENTS OF RIGHT AN-
TENNA OF male; X 607. 4, Diaptomus mexi-

canus, NEW SPECIES, FIFTH RIGHT FOOT OF

male; X 307

DIAPTOMUS MINUTUS Lilljeborg, 1889

Diaptomios mirmtios was described from collections made in Green-

land and at St. Johns, Newfoundland. DeGuerne and Richard, 1892,

reported it from Iceland. Marsh found it in many lakes in Wis-
consin and northern Michigan. It occurs in the Great Lakes, the

Finger Lakes of central New York, and in two localities in Maine.

It has been found at Dalhousie, New Brunswick, was reported by

Willey from the Shubenacadie River, Nova Scotia, and occurred in

collections made by Professor Mackay from Nipigon Lake. While

it is a very abundant species in the regions where it is found, it is,

so far as the continent of North America is concerned, somewhat
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limited in its distribution. With the exception of a single specimen

reported by Schacht from the Yellowstone National Park it does not

occur west of Wisconsin, nor south of the southern borders of Wis-

consin, Michigan, and New York, except in Lake Maxinkuckee in

northern Indiana. New BrunsAvick and Lake Nipigon limit its con-

tinental distribution in the north. It is typically a cold-w^ater form

and in the more southern parts of its range is largely confined to the

deeper lakes. Its distribution is shown in Figure 5.

Figure 5.—Distribution of Diaptomus minutus Lilueborg (O), D- mississippiensis Marsh (D),

D. NOVAMEXICANUS HeRRICK (A), D. NUDUS MaRSH (O). AND D. TYRELLI POPPE (+)

DIAPTOMUS MISSISSIPPIENSIS Marsh, 1894

D. mississippiensis was described from material collected by Pro-

fessor Birge at Jackson, Miss. ; it was later found in collections made
by him at Guzman and Slidell in Louisiana. Turner, 1910, found it

at Augusta, Ga., and Schacht, 1897, reported it from Lake Maitland,

Fla. Mr. E, Foster has Avritten to the author that he found it in two

localities near New Orleans, but not in any numbers. Its distribution

is shown in Figure 5.
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DIAPTOMUS NOVAMEXICANUS Herrick, 1895

D. novamiexicanus was described by Herrick from material col-

lected at Albuquerque, N. Mex. It has been found in only one other

locality—Burbank, Utah. It may be noted that in Herrick's de-

scription it was stated that the second segment of the exopodite of

the fifth foot of the female bears two spines. In the material ex-

amined by the author there has been a third minute spine on this

segment in some individuals. The distribution of the species is

shown in Figure 5.

DIAPTOMUS NUDUS Marsh, 1904

D. rmdiDS was described from collections made by Prof. H. B. Ward
in lakes in the vicinity of Pikes Peak, Colo. ; Dead Lake, Lake Michi-

gan, Lake Rocks, and Mirror Lake. Dodds, 1908, reported it at

Boulder, Colo., and in 1915a: from Tolland, Colo. It has also been

found in Colorado, at Kremmling, and in a pond in the city park,

Denver. Quite recently it has been collected in Utah Lake, Utah, and

in Jacobs Lake in the Kaibab National Forest in Arizona. Its dis-

tribution is shown in Figure 5.

DIAPTOMUS OREGONENSIS Lilljeborg, 1889

D. oregonensls was first found near Portland, Oreg. It has re-

cently been reported by Brehm from Vancouver, British Columbia,

It is rather strange that these are the only reports of its occurrence

on the Pacific side of the continent. Herrick collected it in Lake
Minnetonka, Minn., and it was found in collections made by Doctor

Hemingway in Lake Vermilion in northern Minnesota. It occurs

m many lakes in Wisconsin and northern Michigan. It is in Lake
Superior, Lake Michigan, the Detroit River, and Lake St. Clair and

in Lake Erie. Without much doubt it is in Lakes Huron and On-
tario, although it has not been reported from them. Stromsten, 1917,

found it in the Okoboji Lakes in Iowa. It occurs in northern Illi-

nois and Indiana. Pearse's 'p^ygnvoieus^ which is without doubt ore-

goiiensis^ was found in eastern Massachusetts. Klugh, 1926, found

it in New Brunswick and the Province of Ontario. Doctor Congdon
collected it at Kinistino, Saskatchewan, the most northern point of

its known range. In the region of the Great Lakes it is the most

common species of the genus. Its distribution is shown in Figure 6.

DIAPTOMUS PALLIDUS Herrick, 1879

D. palUdus is widely distributed in the general region of the

Mississippi Valley. Herrick, in his original description, speaks of

it as abounding in the larger lakes of Minnesota and later says that

it is in the entire Mississippi Valley. Stromsten, 1917, found it in

the Okoboji Lakes and Brewer, 1898, and Pearse, 1905, found it
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abundant in eastern Nebraska. It occurs as far west as Pueblo,

Colo., and as far south as New Orleans. E. Foster has reported to

the writer that it is the most common form near New Orleans, oc-

curring through the year. The most eastern locations are Ohio,

where it was found by Turner, and Alabama; there may be some

doubt about the Alabama situation—it is based on a statement by

Figure 6.—Distribution of Diaptomus oregonensis Lilljeboro (#), D. marshi Judat (+), D.

TENUICAUDATUS MaRSH, (D), AND D. PISCINAE FORBES (O)

Herrick that he had found there a form " like pallidus.'''' It is a little

strange that it has been found in only one place in Wisconsin, in

Heart Lake, Marquette. Its distribution is shown in Figure 8.

DIAPTOMUS PISCINAE Forbes, 1893

In the paper by Marsh, 1907, D. piscinae was considered a variety

of D. leptopus. Further collections make it probable that the differ-

ences which distinguish this from D. leptopus are constant, and it
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seems desirable to consider it a distinct species*. Forbes described

the species from material gathered at Gardner, Mont. Schacht, 1897,

found it in collections from Portage Slough, Manitoba. Dodds,

1908, 1915a, 19156, 1924, found it in Colorado in Red Rock Lake,

Boulder, Tolland, and in several lakes in the Pikes Peak region. It

has also been found in Colorado at Mount Carbon, in a lake between

Kebler Pass and Floresta, and in Twin Lakes. It has been collected

in the Birch Hills, Saskatchewan; in Flathead Lake and at Red
Lodge in Montana ; in Devils Lake, N. Dak. ; at Ithaca, N. Y. ; and

at Woods Hole, Mass. Its distribution is shown in Figure 6. It is

noticeable that while, like Z>. leptopus^ it occurs in both the East and

Figure 7.—Distribution of Diaptomus reighardi Marsh {%), D. coloradensis Marsh (O),

AND D. SALTILLINUS BREWER (+)

West, it has not been collected in the Central States where D. leptopus

is fairly common.
DIAPTOMUS PURPUREUS Marsh, 1907

D. fuT'pureus was described from material collected by Prof. C. F.

Baker at Habana, Cuba, and no other collections have been made
up to the present time.

DIAPTOMUS REIGHARDI Marsh, 1895

The original description of B. reighardi was made from collec-

tions made in Intermediate Lake in northern Michigan. It has

since been found in Crooked Lake in northern Michigan; in a lake

on Beaver Island in Lake Michigan; at Zion, 111.; Hammond and
Gary, Ind. ; and at Sodus Bay, N. Y. Its distribution is shown in

Fisure 7.
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DIAPTOMUS SALTILUNUS Brewer, 1898

Brewer described D. saltillinus from collections made in the vicin-

ity of Lincoln, Nebr. It was found by Pearse, 1905, in other locations

in Nebraska, and Mr. C. I. Alexander has written that he has found
it in the neighborhood of Fort Worth, Tex. Its distribution is

shown in Figure 7.

DIAPTOMUS SANGUINEUS Forbes. 1876

Forbes's description was from material obtained near Normal, 111.,

where he said it occurred rather abundantly. Herrick, 1884, found it

near Minneapolis, Minn.; Brewer, 1898, reported it in Nebraska;

riQURE 8.—Distribution of Diaptomus sanguineus Forbes (©), D. pallidus Herricf (O). and
D. LiNTONi Forbes (+)

and Pearse, 1905, reported it in Nebraska and Spokane, Wash.
Pearse, 1906, also found it at Wellesley and Meclford, Mass. Gissler,

1881, found it at Glendale, Long Island. Herrick reported it in

Alabama; and Turner, 1910, from Augusta, Ga. Foster found it

near New Orleans, La.; and Stromsten, 1920, in the Okoboji Lakes.

It has also been found near Ripon, Wis., and at Saranac Inn, N. Y.

It is probable that more complete collections will show that it is

common to all the Eastern States. Its distribution is shown in

Figure 8.

DIAPTOMUS SHOSHONE Forbes, 1893

D. shoshone was named from the place where it was first found.

Lake Shoshone, in the Yellowstone National Park. Forbes said that
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it was found in other lakes in the park and it was later collected there

by others. It was in collections made by H. B. Ward in several

small lakes near Pikes Peak; by Thacker at Hope, Yale, and Laid-

law, British Columbia ; by Young in Devils Lake, N. Dak. ; and by
Johansen near Toronto, Canada. The M^-iter has collected it at

Wheat Meadows in the Sierras, California : at Irwin and Corona,

Colo. ; and at a number of places in the neighborhood of the Salina

Experiment Station, east of Salina, Utah, in the Wasatch Mountains.

It was found in a collection made on Vancouver Island and in one

FiGUEE 9.—Distribution of Diaptomus shoshone Forbes (O), and D. sicilis Forbes (#)

made in Lake McDonald on St. Paul Island, west of Alaska. Its

distribution is shown in Fio-ure 9.

DIAPTOMUS SICILIS Forbes, 1882

Diaptotnus sicilis was first found in Lake Michigan, where it is a

very common species. It was found in Tomahawk Lake, Green Lake,

and Lake Geneva in Wisconsin; in Pine Lake, a lake connected with

Lake Michigan in the northern part of the southern peninsula of

Michigan ; and in Lake Michigamme, in the northern peninsula of

Michigan. Forbes, 1891. found it in Lake Superior, Miss H. B.
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Merrill collected it in Lake Huron, Eeighard in the Detroit River,

and Wickliffe in Lake Erie. It occurs in Seneca, Cayuga, and

Keuka Lakes, in central New York, Stromsten, 1917, found it in

the Okoboji Lakes; Pearse, 1905, in Cherry County, Nebr., and the

Muskoka Lakes, Ontario. Beardsley, 1902, found it in Seeley Lake,

Colo. ; Willey, 1923, in Quill Lakes, Saskatchewan ; and it was present

in collections made by Young in Devils Lake, N. Dak. Schacht,

Figure lO.—Distribution of Diaptomus siciloides Lilueborc.

1897. reported it from Cedar Lake and Fox Lake, 111. Its most west-

ern location is Yellowstone Park, where Forbes collected it. Its

distribution is shown in Figure 9.

DIAPTOMUS SICILOIDES Lilljebors. 1889

The type specimens of D. siciloides were collected in Lake Tulare,

Calif. Schacht, 1897, found it abundant in the Illinois River near

Havana. Brewer, 1898, found it at Lincoln, Nebr. ; and Pearse, 1905,
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found it not only at Lincoln but at Omaha and in Cherry County,
and in Council Bluffs, Iowa. Schacht, 1897, and later, Stromsten,

1920, reported it from the Okoboji Lakes in Iowa. Dodds, 1908,

1915», 1917, 1920, 1924, found it in Palmer Lake and La Junta, Colo.

The writer has found it in Colorado at Hugo and in lakes about

Pikes Peak ; in Gunnison Reservoir, Utah

;

at Los Angeles, Calif. ; in Devils Lake, N.

Dak., in collections made by Young; in

Big Stone Lake between South Dakota
and Minnesota; in Cedar Lake, Wis.; in

a collection made by Shelford at Medora,

Kans., in Turkey Lake and at Hammond,
in Indiana; in Creve Coeur Lake and
other localities near St. Louis, Mo. ; and
in a collection made by Birge at Hutch-
ins, Tex. Juclay, 1915, collected it at

Coatepeque and Lake Ilopango, San Sal-

vador, and it was found in a collection

made by Hildebrancl in Lake Chamico, in

San Salvador. It has not been found

north of the United States. Figure 10

shows its distribution.

DIAPTOMUS SIGNICAUDA Lilljeborg, 1889

In the description of this species it was
said to have been collected in the Sierras,

Calif. It Avas found in collections made
by C. F. Baker in Marlette Lake, Nev.,

and in collections made by H, B. Ward in

several small lakes near Lake Tahoe. It

was contained in material gathered by

Juday in Hocketts Lakes, Calif., and

Boulder, Colo. Stromsten, 1917, noted

its occurrence in the Okoboji Lakes

in Iowa, and the writer found it in Wheat Meadows and Duck
Lake in Calaveras County, Calif. Its distribution is shown in

Figure 12.

DIAPTOMUS SPATULOCRENATUS Pearse. 1906

Pearse found IJ. spatulocrcnatus on Nantucket Island. The writer

found it in a collection made by A. A. Doolittle from Lake Sebago,

in Maine. In a comparison of the Lake Sebago material with the

original description certain minor differences were noted. The
presence of lateral spines on the first abdominal segment of the

female was not mentioned by Pearse. The second basal segment of

Figure 11.—Diaptomus spatulocre-

NATU3 Pearse, fifth left foot of

MALE, X 424
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the right fifth foot of the male has, as shown in Figure 11, in

addition to the small tubercle mentioned by Pearse, a hyaline

appendage near the inner distal angle and at the base of this

appendage a small recurved hook. The left endopodite of the

male fifth foot was one-segmented instead of two-segmented as in

tlie Nantucket specimens.

DIAPTOMUS STAGNALIS Forbes. 1882

Diaptomus stagnalis was described by Forbes in 1882. His de-

scription was not complete but was sufficient to clearly identify the

species. Herrick, in 1882, proposed a provisional name of giganteus

for a form for which he gave no description, but his figures show that

it is identical with Forbes's stagnalis; in 1884 he acknowledged that

Figure 12. -Distribution of Diaptomus stagnalis Forbes (0)> D- signicauda Lilueborg (#),

and d. washingtonensis marsh (+)

Forbes's name had the right of priority and gave a somewhat care-

ful description with figures of the wing of the last cephalo-

thoracic segment and of the fifth foot of the male. In 1895 Herrick

and Turner again described the species with a number of figures.

The most complete description is that by Schacht in 1897, but he gave

but one figure, the terminal segments of the right antenna of the

male. Marsh in 1907 reproduced the description of Schacht, using

figures from Forbes, and Herrick and Turner. More recently the spe-

cies has been found in Virginia, near Washington, and from this ma-

terial figures are given of the terminal segments of the right antenna

of the male. Figure 13; the fifth feet of both sexes. Figures 14 and 15;
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and the " wings " of the last cephalothoracic segment. Figure 16. The
material has shown certain minor differences from Schacht's descrip-

tion. The lateral spines of the first segment of the female abdomen
are not " large " but of moderate size. The fureal rami are ciliate on
outer as well as inner margins.

There is considerable variation in the form of the endopodite of the

left fifth foot of the male. In the figure of Herrick, in 1882, cross

striae or partitions are shown. In 1884 Herrick says that the '' inner

ramus is marked with oblique ridges," and these are shown in his fig-

ure. Herrick and Turner, in 1895, say that " it is corrugate inter-

FlGURES 13-16.— 13, DiAPTOMUS STAGNALIS FOBBES, TERMINAL SEGMENTS OF
RIGHT ANTENNA OF MALE; X 307. 14, DiAPTOMUS STAGNALIS FORBES, FIFTH

FOOT OF male; X 109. 15, DIAPTOMUS STAGNALIS FORBES, FIFTH FOOT OF
female; X 307. 16, Diaptomus stagnalis Forbes, showing wings of
LAST cephalothoracic SEGMENT OF FEMALE; X 5.5

nally," and their figures show corrugations on the outer margin.

Schacht, in 1897, says " inner margin rugose." In the specimens ex-

amined by the author these markings which are striations rather

than corrugations vary in their distinctness and in number.
Sometimes there are not more than three or four; at others

there may be six or more. In some cases they cross the endopodite

at right angles, while in others they are oblique. In none of the

individuals examined were they distinct enough to warrant the

use of the words " rugose " or " corrugations." The appendages

of the terminal segment of the left exopodite consist of an outer
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digitate process and an inner spine which is nearly straight. In

many of the females there are only two ova.

Forbes found it in central Illinois. Herrick and Turner, 1895,

reported it in Minnesota, Ohio, Kentucky, and in 1887 Alabama.

Turner, 1910, found it in Georgia. The author has found it in Jack-

son Park, Chicago, and in collections made by H. E. Barber in a

temporary pool near Great Falls, Va. It is an early spring form.

Its distribution is shown Figure 12.

DIAPTOMUS TENUICAUDATUS Marsh. 1907

D. tenuicaudatuys was described from material collected by Dr.

Russell T. Congdon in Glen Lake, Saskatchewan. It was found in

collections made by Prof. H. H. Mackay in Lake Nipigon, north of

Lake Superior, and recently the author has collected it from Utah
Lake, Utah. Its distribution is shown in Figure 6.

DIAPTOMUS TRYBOMI Lilljeborg. 1889

D. tryhomi has not been reported by any one since the original

description in DeGuerne and Kichard's monograph. It was said to

have been collected by M. Trybom at " Multrooma Falls, Oregon."

It is to be presumed Multnomah Falls is the locality.

DIAPTOMUS TYRELLI Poppe, 1888

D. tyreUi was described from collections made in Summit Lake,

British Columbia. It was described in manuscript under the name
D. fresnanus by Lilljeborg from material ol)tained near Fresno, Calif.

From collections made in the Pribilof Islands, Alaska, Juday and
Muttkowski in 1915 described it calling it D. juilnlofensis. It was
found in collections made by the United States Bureau of Fisheries

in Alturas Lake, Idaho. It has also been found in Yellowstone Na-
tional Park and in localities in southeastern Utah. Its distribution

is shown in Figure 5.

DIAPTOMUS VIRGINIENSIS Marsh. 1915

D. virginiensh has thus far been found in only one locality, in

Black Pond near Great Falls, Va.

DIAPTOMUS WARDI Pearee. 1905

Z>. xoardi was described from material collected near Spokane.

Wash. Juday and Muttkowski 1915 reported from St. Paul Island,

near Alaska, and the author has found it in collections from the

same locality.
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DIAPTOMUS WASHINGTONENSIS Marsh, 1907

D. imshingtonensis was first found in collections made by Prof.

B. H. Brown at Walla Walla, Wash. Later it was found in collec-

tions made by Dr. H. L. Shantz in Portland Reservoir and Palmer

Reservoir at Colorado Springs, Colo. Its distribution is shown in

Figure 12.
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A XEAV CKAB FROM THE EOCENE OF FLORIDA

By ]\1ai{y fJ. IIatiibun

.l.s•^or•/«^• in Zoolof/if. Tutted Sfatcs \'<iil(>t\<iJ Mu^ictim

The material here described was collected in part by the United

States Geological Survey many j^ears ago, and in greater numbers more
recently by the Florida State Geological Survey, which has presented

to the United States National Museum the specimen designated as

holotype.

Family XANTHIDAE

OCALINA, new genus

Genotype.—Ocalhia foi'idana^ new species.

Carapace broadly suboval. margin lobulate, surface rough. Front

broad, consisting of 4 lobes which are distinct from the tooth at the

inner angle of the orbit. Orbit in an almost vertical plane, subcircu-

lar, closed, the inner margin of the inner lower angle being closely

applied to the lower side of the inner upper angle. Basal article

of antenna remote from orbit terminating not directly below the

orbital tooth but below the sinus separating that tooth from the front

proper. Third and fourth segments of male abdomen fused. Chelae

resembling those of Cancel^; longitudinal rows of tubercles on

palm; fingers elongate.

This genus is nearest to the Recent genus Carpi/iii.s Leach ' of

which one species, Carpilius coralliinis^^ a crab of large s'ze. is not

uncommon in the West Indies and the Bahamas. It differs from

Ocalhia in its narrower front without a median emargination, in the

absence of a distinct inner orbital tooth, in the inner oi'bital gap,

which though narrow is always well defined and occui)ied by the

antenna, in the smooth carapace and margins, and in the shorter

chelae witli swollen palms and short, stout fingers. In Palaeocar-

pU'ms A. Milne Edwards -' (Eocene) the basal article of the antenna

is long and reaches to the orbit, the carapace is smooth, nontuber-

culate. except on the lateral margins, and the fingers are short.

1 In Desmarest. Diet. Sci. Xnt.. vol. 28. 1823, p. 228.

= Ilurbst, Natur. Krabben u. Krebsc, vol. 1, 1783, p. 133, pi. 5, fig. 40.

3 Ann. Sci. Nat., Zool., ser. 4, vol. 18, 1862, p. 51.

No. 2786—Proceedings U. S. National Museum, Vol. 75, Art. 15.
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Caloxanthus A. Milne Edwards,^ a Cretaceous genus in France,

type C. formosus A. Milne Edwards,^ has a form and rough surface

similar to those of Ocalina, but the front is straight and undivided,

the circular orbit has a small inner gap, the basal article of the

antenna reaches tlie front, the chelipeds are as rough as the carapace.

OCALINA FLORIDANA, new species

Plates 1-3

Description of Jiolofi/pe.—Carapace broadly suboval. very convex,

more so longitudinally than transversely, antero-lateral margin a

little longer than postero-lateral margin. Front more than one-

third width of carapace, orbit subcircular. Antero-lateral margin

with ten thick, similar, closely placed lobules, including that at outer

end of orbit. Dorsal surface rough except in the middle or meso-

gastric region with Ioav conical tubercles which are largest about the

anterior and antero-lateral regions, smallest and more or less coales-

cent across the posterior third of the carapace, highest and most

acute near the lateral angle (see also paratype c). Surface punc-

tate, especially between tubercles, punctae visible to the naked eye.

Orbit circular, closed, ornamented above with ten or eleven tuber-

cles, all small, except those at inner and outer angles; below four

low tubercles. Basal article of antenna obliquely-transversely

placed, its extremity at a considerable distance from the orbit

(paratype h). The broad front is most prominent near the middle

and has a deep median V-shaped emargination; each half is sub-

divided into two lobes; the inner lobe is triangular, its edge shallow-

trilobulate or tuberculate; the outer lobe is transverse and bilobu-

late; in the sinus between the lobes there is a lobule.

Paratype a shows part of the ventral surface of the body and
appendages of a male. The sternum, abdomen, and lower surface

of carapace are smooth and punctate. The outer maxilliped resem-

bles that of (JarpUhis. The left one is preserved but is detached

and turned at a right angle to its normal position; the merus is

also bent at an acute angle with the ischium. The ischium is longer

than broad, the merus is broader than long and widens inwardly,

inner margin angled; exognath broad and long, reaching end of

merus of endognath. Merus of ambulatory legs broad, compressed.

The fourth, fifth, and sixth segments of the male abdomen are each

broader than long; the fifth twice as broad as long, the sixth longer,

the fourth still longer ; the cavity formei-ly occupied by the terminal

segment shows it to have been triangular and more than half as

long as broad.

*Ann. Sci. Nat., Zool., Ser. 4, vol. 20. 1863, p. 282; ser. 5, vol. 1, 1864, p. 43.
"5 Idem. vol. 20, 1863, p. .•?26. pi. 0. figs. 1-ld : ser. 5. vol. 1, 1864, p. 44.
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Pamtype d.—Chelipeds stout, siiuilai-. iincciiial. Mcnis nearly as

wide as its greatest len«i-tli. smooth, lar«>Lly iiiolllcd willi short trans-

verse color marks. Carpus covered with low squamose tubercles.

Propodus increasing- in liciaht from proximal to distal end: lower

margin nearly straight, slightly sinuous; upijcr margin arcuate: (Uiter

surface very convex transversely, inner surface less so. Outer sur-

face, except in the lower part, rough with tubercles arranged largely

in longitudinal rows, and with their acute tii)s pointing distad. A
short deep transverse furrow outside, ojjjiosite tlie articulation of the

dactylus. Fingers stout, comi)resse(l. meeting when closed, tips acute

;

l^rehensile edges subacute and furnished with a feAV low tubercles.

Propodal finger bluntly carinate, with two longitudinal rows of

tubercles and punctae outside; dactylus (paratype e) with four rows

of tubercles on the upper half, two close together above, one on inner

surface, the other on outer surface.

Measut'emeufs.—Holotype (sex unknown), total length of carapace

74, width of same 108, fronto-orbital width 52, width of orbit 5.7,

width between orbits 40.G, width of front exclusive of orbital tooth

32.5 mm. Paratype c/, length of major propodus about 72, greatest

height of same 35, length of dactylus above 39.3, below 28.5 mm.
Occurrence.—Florida ; Eocene series

:

Clark, Alachua County; nummulitic limestone 50 feet below the

surface; " Vicksburgian "; 1896; L. ^L Everett, United States Geo-

logical Survey; one carapace, dorsal view; paratype c\ Cat. Xo.

137871, Ignited States National Museum.

Hales Siding, 5 miles east of Xewberry, Alachua County ; in quarry

of Ocala Road Material Corporation; depth, 35 feet from top of

Ocala limestone: Thomas Sexton, collector; donated to Florida State

Geological Survey by A. T. Thomas; one pair of chelipeds;

paratype d.

About 2 miles north of Williston, Levy County; in quarry of

Thompson "Williston Co.; 30 feet from surface; Ocala limestone;

July 6, 1928; G. M. Ponton, Florida State Geological Survey; one

specimen very incomplete, lacking the dorsal surface of the carapace;

paratype /.

One mile south of Williston. Levy County; in quarry of Ocala-

Tampa Lime Rock Co. ; Ocala limestone, 30 feet below surface ; Oc-

tober 3, 1928; H. Gunter and G. M. Ponton. Florida State Geologi-

cal Survey; parts of three specimens: paratypes /, f/,
and h.

Ocala, Marion County: 1891; J. Kort. United States Geological

Survey; one chela, incomplete, showing part of palm and dactylus;

])aratype e; Cat. No. 370957. United States National Museum.

Southwest City Limits, Ocala, Marion County; in ])it of Florida

Lime Co.; procured from S. Phillips, Janiun-y. 1917: submitted by

Florida State Geoloaical Survev. thiouoh Dr. E. H. Sellards; one



4 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 75

specimen is a ruck containing a carapace (holotype. Cat. Xo. 370956,

United States National Museum) and another individual showing

the ventral surface of body and appendages (paratype a) ; a second

specimen (paratype h) shows part of the ventral surface.

EXPLANATION OF PLATES

Ocalina floridaiia

Plate 1

Figure 1. Dorsal view of carapace, paratype c, X-%.

2. Front view of carapace of holotype, X%.
3. Dorsal view of carapace of holotype, X^-,.

Plate 2

Figure 1. Ventral view of paratype 6, X%. a. Basal article of antenna, o.

Inner lower angle of orbit.

2. Chelipeds of paratype d, showing outer view of chelae, X7J..

Plate 3

Figure 1. Ventral view of paratype a, and merus of a larger specimen. Xtu.

2. Incomplete chela, paratype e, upper view, Xin.

3. Same, outer Aiew, Xra.

o
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OCALINA FLORIDANA, EOCENE CRAB

FOR EXPLANATION OF PLATE SEE PAGE 4
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OCALINA FLORIDANA, EOCENE CRAB
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A xp:wly found metkoric stoxk kkpoktei) by
W. B. LANG FROM PECKS SPIUNCJ. MIDLAND COLxNTY,
TEX.

lJ<(td ('iiriili)r of <l<(il(i(iji. ( nitiil Studs Xalioiidl .Mkxikiii

(With (Ik luic.il analysis li.v F. A. Goxyek)

Tlu' stone hero described was received at the Ignited States Na-
tional Mnsenni from ^Nlr. W. B. Lan<j: of tlu^ Ignited States Geological

Survey to Avhose kindly efforts Ave are indel)ted both for the acces-

sion ^ and the information i-e^ardinn- its (icfiu'icnce and finding, as

quoted below

:

The stone was found by ]Mr. li. De Cliicchis about one-half mile

east of the .ludkins raneli house on section 14, township ^5, block 57,

Texas & Pacific Railroad survey. ^lidland County, Tex., on May L5,

1920. As found it was about the size and shape of a good-sized

potato, was well encrusted, and showed little evidence of having been

marred by contact from fall, lianmiering, or chi})ping. The portion

received at the Museum weighetl almost exactly s()() grams .and repre-

sented slightly less tlian one-half of the original, the remainder hav-

ing been broken away and scattered among numerous individuals.

Thei'e Avas nothing to indicate the exact j)oint of fall though the fact

that the stone showed no signs of wear or al)rasion leads to the con-

clusion that it was near by, if not on the exact spot, 'lliere is no

record of its having been seen to fall.

Broken and polished sui'faces of the stone show an umisually dense,

dark-gray, nearly black gi'ound. thickly studded with firmly embedded

gray chondi'itic foi'ms of all sizes up to 5 or 6 millimeters. ]\Iinute

points of metal and metallic sulphide are thickly and iri'egularly

distributed through the nuiss; in a few instances the first mentioned

is clustered collarlike about a chondrule in such a manner as to give

countenance to the theoiv once advanced by Nordenskjold to the

effect that it was derived from the silicate through a process of

reduction.

-

1 Cat. No. 8.31, U. S. N. M.
- Geol. Foreningen Stockholm Forhandlinger, 1878-79, p. 60.

No. 2787.—Proceedings U. S. National Museum. Vol. 75, Art. 16.

33430—29 1
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In the thill section the stone shtnvs a pronounced cataclastic struc-

ture composed of fragmental and imperfect chondrules interspersed

witli fine granular ]iarticles of silicate minerals and the usual metallic

and sul[)hide jiarticles. The chondrules vary from the densely radiat-

ing enstatite type to porpliyritic irregular and fragmental forms in

which the phenocrvsts are mainly enstatite; olivine is abundant often

in the form of irregular chondrules with the common grate, or barred

structure. (See pi. 1.) No feldspars or other silicate constituents

were noted. There are, however, al)undant small, colorless, and ir-

regular isotropic areas that might on casual inspection be mistaken for

a residual glass but for the pronounced fragmental character of the

stone. It is to be further noted that these areas are not interstitial

but occur for the most part if not wholly in the body of the individual

enstatites and olivines. The metal, it ma}^ be stated, occurs in par-

ticles of unusual minuteness, few of them reaching a millimeter in

diameter while many are microscopic and so small that even when
reduced to a fine powder by rubbing in an agate mortar the silicates

were found to still contain minute particles.

A pronounced finely granular structure is pr(>valent throughout,

suggestive of crushing and frequent and abrupt changes in tempera-

ture. The stone is, however, unusually hard and dense.

Mr. Gonyer 's analysis yielded results as below

:

A total of 11.2652 grams was digested in animoniuni mercuric

chloride. This yielded 10.6458 grams, or 94.51 per cent of silicates,

and 0.615)4 gram, or 5 4 per cent, of metal. These yielded as below:

Per cent

SiOa 37.57
Al203___ 7. 12
CroOs .35
FeO 20. SO
CaO 2. 14
MgO 22. 71
K2O . 21
NaoO .78
NiO .55
P2O5 .24
FeS 2. 27 Sulphide portion.
Fe 5.03 1

Ni .42 Ur . 11- ^•

Co ni
-^l^'tallic portion.

Cu l.l.l\llll[llll[ll[llllllllll '. OO2J

100. 202

The analysis bi-ings out no new or striking feature, tliougii a little

lower in metal than one would assume from an examination of a

polished surface, and ci)nsi(h'iably below tliat of the average (12.45

per cent) tliat I have elscwiiere given. On tiie other hand, it is high

in alumina. 44iei'e is. however, no reason to question the leliability of

the analysis.

o

Silicate portion.
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A NEW NEMATODE, SINCOSTA ABERRANS, NEW GENUS,
AND NEW SPECIES FR0:M A R0DP:NT

By GlenWOOD C, Roe

Of the Zooloijical DivWion, Bureau of Animal IiuJustry, United States Depart-

ment of Agneulture.

The specimens described here are from a collection made by Dr.

H. W. Graybill at Monmouth Junction, N. J., from the small intes-

tine of a " wild mouse." ^ This nematode belongs to the family

Trichostrongylidae Leiper, 1912, and the subfamily Heligmosominae

Travassos, 1914. This species appears to belong to a neAv genus, for

which the name Sincosta is proposed.

I wish to thank Dr. M. C. Hall, chief of the zoological division,

and Dr. E. W. Price, of the same division, for suggestions in con-

nection with the study of this worm.

SINCOSTA, new genus

Generic diag^nosh.—Heligmosominae: Worms delicate and whitish

in color ^rhen preserved. Cephalic cuticle inflated, usually asym-

metrically (fig, 1). Male bursa well developed, definitely asymmetri-

cal and indistinctly trilobed. The bursal raj^s (fig. 2) are asymmet-

rical to some extent and in the type and only known species are

as follows: The ventro-ventral and the latero-ventral rays on both

sides of the bursa are united in about their proximal third, with

the latero-ventral ray on the right side considerably thicker and
somewhat longer than the other rays. The externo-lateral, medio-

lateral, and postero-lateral rays on both sides of the bursa are united

in at least their proximal third, are divergent distally and are of

about equal size. Each externo-dorsal arises from a thickened heavy

base, and usually one base exhibits a Icnob on its median aspect and

the other base a corresponding depression opposite it. Dorsal ray

absent. This lack of a dorsal ray is the most striking of the generic

1 The ori^nal source of the material was designated by Mr. H. W. Graybill in 1923 as a
" wild mouse " and no further information could be obtained from him as to the identity

of the host.

No. 2788.—Proceedings U. S. National Museum, Vol. 75, Art. 17.
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characters. Spicules (fig. 3) bifurcated for most of their length.

Female with vulva near anus; ovejector and sphincter well developed.

The eggs are oval and embr3^onated within the uterus in the one

species in the genus represented in our material.

Type species.—Sincosta aberrans, new species.

SINCOSTA ABERRANS, new species

SpecifiG diagnosis.—Sincosta: Cuticle (fig. 1) of cephalic region

coarsely striated transversely. The head measures about 34/x in

diameter. Four submedian papillae and 2 lateral amphids present.

The esophagus is about 480yu, long by 42/* in diameter near its posterior

extremity. Nerve ring not observed.

Male loosely coiled several times. 4 to 7.8 mm. long with a maxi-

mum diameter of 110 to 140/* immediately in front of the bursa. The
bursa (fig. 2) is large and composed of two unequal lateral lobes,

the right being the larger, with an indistinct dorsal lobe present.

The rays of the bursa, in most cases, terminate near the edge of the

bursa. The ventro-ventral and the latero-ventral rays on the left

side are thick, short, and united in their proximal half, while the

equivalent rays on the right side are as thick, but are much longer

and are united in their proximal third. The externo-lateral, medio-

lateral, and the postero-lateral rays on the right side are united in

their proximal third, and those on the left side in their proximal

half; on both sides they are divergent and of about equal thickness

distally. Each externo-dorsal (fig. 2) arises from an enlarged base,

of which the left base usually exhibits, on its median aspect, a slight

depression corresponding to and opposite a knob on the right base.

The externo-dorsals may be unequal in length; these rays are more
slender than the other rays, and may or may not be branched, the

absence of the branches being the usual condition. However, as

observed in one specimen, branching occurred about 50/* from the

distal end of the left externo-dorsal, the size of the branch being

approximately the same as the terminal portion of the ray. Dorsal

ray absent. Spicules (fig. 3) 475 to 500/* long, and bifurcated pos-

teriorly along most of their length, the bifurcation occurring from
30 to 76/* from the proximal end.

It is assumed here that the peculiar situation as regards the dorsal-

ray system is due to the suppression of the dorsal ray and the per-

sistence of the externo-dorsals. An alternative interpretation is that

two dorsal rays are present and the externo-dorsals are suppressed.

We accept the first alternative temporarily.

Female 15 to 19.2 mm. long by 100/* to 200/* in diameter in the imme-
diate prevulvar region and tightly coiled in an elongated spiral

(fig. 4). The vulva (fig. 5) is a transverse slit located 350 to 450/*

from the end of the tail and is supplied with a series of convergent
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muscles; immediately posterior to it is a prominent cuticular ridge.

A small cuticular spine is located on the tip of the tail, forming a

mucronate tip. The anus is locat'ed about dO/j. ironi the tip of the

tail. The muscular ovejector, including the sphincter, is 350 to 450/x

long. The eggs are oval, thin shelled, 56 to 66/x long by about 35/li

wide, and embryonated within the uterus in our nuiterial.

Host.—" Wild mouse."

Location.—Small intestine.

Locality.—New Jersey (Monmouth Junction), United States.

Ti/i)e spec'nnot.—Cat. Xo. 25475, U. S. National Museum Helmin-

thological Collection.

The outstanding characters in this genus and species in comparison

with other forms in the subfamily Heligmosominae or with stron-

gyles in general, is the absence of the dorsal ra}'. The branching of

an externo-dorsal, found in one specimen, and the enlarged base of

each externo-dorsal with the accompanying knob and depressions

found in all specimens, may or may not be vestigial remnants of the

dorsal ray. The alternative possibility, already noted, that the rays

present are dorsal rays, would suggest that the branching was a

remnant of a suppressed externo-dorsal ray. Subsequent develop-

ments in helminthology may afford definite evidence in support of

one of these alternatives.
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EXPLANATION OF PLATE

Sincosta aherrans, new species

an... anus ; e. d., externo-dorsal ray ; e. I., externo-lateral ray ; int., intestine

;

I. v., latero-ventral ray; m. I., medio-lateral ray; ovej. 1, 2, 3, ovejectors; p. I.,

postero-lateral ray; sp., spicules; iit., uterus; I'ul., vulva; v. v., ventro-ventral

ray.

Fig. 1. Anterior end of male.

2. Dorsal view of bursa.

3. Spicules.

4. Female showing characteristic tight spiral coil.

5. Posterior end of female showing genital organs.

6. Head, en face view. Enlarged.
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A SYNOPSIS OF THE TREMATODE FAMILY SCHISTOSO-
MIDAE, WITH DESCRIPTIONS OF NEW GENERA AND
SPECIES

By Emmett W. Price

Of the Zoological Division, Bureau of Animal Industry, United States Depart-

ment of Agriculture

The family Schistosomidae is composed of a number of genera of

diecious trematodes parasitic in the blood-vascular system of warm-
blooded vertebrates. The manner in which the free-swimming larval

forms gain access to the body (skin penetration by the cercaria) is

correlated with the fact that many of the species are parasitic in

aquatic birds, as these birds are naturally exposed to attack in cer-

caria-infested waters. Several species are of considerable medical

and veterinary importance; three species are parasites of man, and
several species occur in ruminants and other domesticated animals.

The forms found in man may produce severe lesions in the liver,

bladder, and intestine, frequently resulting in death ; those occurring

in the domesticated animals produce similar lesions, but as these

forms have not received as much study as the human species, less is

known of their medical and economic importance.

Little is known of the distribution of schistosomes in the United

States. Tanabe (1923) described a new genus for a new species

which he succeeded in rearing in white mice following exposure to

infection with cercariae obtained from Lymnaea palustns in Boston,

Mass. ; Chapin (1924) reported a blood fluke from Marila affinis; and
more recently Linton (1928) described an Ornithohilharzia species

from water birds at Woods Hole, Mass. Several cercariae of the

schistosome type have been described from snails in this country

and it appears probable that these trematodes are not uncommon but

have been overlooked because of their peculiar location in the body.

In this paper three new genera and species are described from

North American hosts, and Bilharziella polonica is reported from this

continent, apparently for the first time. As a result of the study of

these forms, it became apparent that a synopsis of this group would

be useful, as the descriptions of many species have been given in

No. 2789.—PROCEFo.:iGS U. S. National Museum, Vol. 75, Art. 18
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publications having a more or less limited circulation. The writer

has, therefore, attenipted to assemble descriptions of all the genera

and species, and has prepared keys which will aid in the identifica-

tion of these trematodes. Unfortunately many of the descriptions

are inadequate as they have been based in many instances on the

study of a limited number of specimens. Unless stated to the con-

trary the descriptions of known species have been compiled fronf

original sources.

A few changes have been made in the classification of this group,

which appear necessary for proper coordination. A new subfamily,

Bilharziellinae, is proposed for those species resembling Bilharziella

polonica in form or organization. The genus Mdcrobilharzia Tra-

vassos is regarded as a synonym of Ornithohilharzia Odhner, the

type species, M. iimcrobUharzia^ apparently being congeneric with

Omithohilharzm intermedia Odhner. /Schistosoma homfordi Mont-

gomery and S. turkestcmiewih Skrjabin have been transferred to the

genus Ornithohllhcn-zia^ as neither of these species are congeneric

with Schistosoma haematohium^ (Bilharz) type of SchistosoTtia, and

both of them have characters of the genus Ornithohilharzia.

The writer desires at this time to acknowledge his indebtedness to

the following for kindly placing specimens of schistosonies at his

disposal for study and comparison: Dr. C. W. Stiles, United States

Public Health Service ; Dr. J. H. Sandground, Harvard University

;

Prof. Edwin Linton, University of Pennsylvania ; Dr. Henry B.

Ward, University of Illinois; Capt, J. H. St. John, Army Medical

School ; and Lieut. Commander John Harper, Naval Medical School.

He also desires to express his appreciation to Dr. M. C. Hall, chief

of the zoological division, Bureau of Animal Industry, for suggestions

in the preparation of this paper ; to Dr. A. Hassall of the zoological

division for suggestions and material assistance in obtaining the liter-

ature; to Dr. Robert Formad of the pathological division, for mak-

ing translations of papers published in the Russian language; to Dr.

Paul Bartsch, of the United States National Museum, for supplying

correct names for the snail hosts; and to Dr. C. W. Richmond, of

the United States National Museum, for supplying correct names for

the birds from which schistosomes have been reported.

Family SCHISTOSOMIDAE Looss, 1899

Synon^/ms.—Schistosomatidae Poche, 1907, p. 126; Bilharziidae

Odhner, 1912, p. 58.

Family diagnosis.—Trematoda: Sexes separate, Pharynx absent;

esophagus short, terminating posteriorly in a bifurcation to form

intestinal branches or ceca which join caudally at the cecal union to

form a single, slender intestinal cecum terminating near the posterior

end of the bodj'. Suckers present or absent ; acetabulum, when pres-
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ent, caphalad of the genital pore. Body of male may be widened

caudad of the acetabulum and have the sides incurved vgntrally,

forming a gynaecophoric canal in which the female lies. Testes con-

sist of four or more follicles. Cirrus pouch present or absent. Female

more slender than male. Ovary elongate, sometimes spirally curved,

and lying cephalad of the cecal union. Laurer's canal present

or absent. Vitellaria extensive, extending from the distal pole of the

ovary to the posterior end of the body. Parasitic in the blood vessels

of birds and mammals.

Ti/pe genus.—Schistosoma Weinland, 1858.

KEY TO THE SUBFAMILIES OP SCHISTOSOMIDAE

Females slender, more or less cylindrical in cross section; males larger than

fenrales, flattened, and with the lateral edges infolded, forming a gynaeco-

phoric canal ; intestinal ceca usually unite caudad of the equator of the body

;

testes situated cephalad of the cecal union Schistosominae, p. 3.

Females similar to males in shape; males without well-developed gynaecophoric

canal ; cecal branches unite cephalad of the equator of the body ; testes situ-

ated caudad of the cecal union Bilharziellinae, p. 25.

Subfamily Schistosominae Stiles and Hassall, 1898

Sj/nom/m.—Schistosomatinae Stiles and Hassall, 1926, p. 96.

Subfamily diagnosis.—Schistosomidae : Males flattened and with

the lateral edges of the body infolded ventrally to form a gynaeco-

phoric canal. Suckers present. Intestinal ceca long, usually uniting

caudad of the equator of the body; common cecum relatively short.

Testes situated in the anterior or posterior half of the body, always

cephalad of the cecal union. Females slender, threadlike, either

longer or shorter than the males. Uterus usually contains many eggs.

I'ype genics.—Schistosoma Weinland, 1858.

KEY TO THE GENERA OF SCHISTOSOMINAE

1. Either male or female unknown 2.

Male and female both known 3.

2. Male unknown. Female slender, flattened; ovary spiral, in posterior third

of body ; intestinal ceca unite near the posterior end of the body ; vitellaria

consist of a few scattered follicles between the cecal branches ; in birds.

Paraschlstosomatium, p. 15.

Female unknown. Gynaecophoric canal well developed ; testes numerous, in

posterior third of body and cephalad of the cecal union ; in mammals.
Heterobilharzia, p. 14.

3. Testes 60 or more in number ; ovary spiral, in anterior third of body.

Ornithobilharzia, p. 17.

Testes 20 or less in number; ovary equatorial or post-equatorial 4.

4. Anterior end of gynaecophoric canal near the equator of body ; testes in

two rows, at anterior end of gynaecophoric canal
;
genital pore immediately

in front of the anterior testis ; intestinal ceca with short lateral diverticula

;

common cecum in both sexes short ; ovary pre-equatorial.

Scliistosomatliim, p. 12.
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Anterior end of gynaecophoric canal near acetabulum; genital pore of male
a short distance caudad of acetabulum ; intestinal ceca without diverticula

;

common cecum usually long; ovary pre-equatorial or post-equatorial in

position 5.

5. Testes less than 10 in number; ovary oval Schistosoma, p. 4.

Testes 18 to 20 in number; ovary spiral 6.

6. Anterior end of gynaecophoric canal slightly caudad of the acetabulum ; oral

sucker lacking in female ; ovary situated about one-third of the body length

from the posterior extremity Austrobilharzia, p. 16.

Anterior end of gynaecophoric canal cephalad of the acetabulum ; oral sucker
present in female; ovary pre-equatorial . Microbilharzia, p. 24.

Genus SCHISTOSOMA Weinland, 1858

Synmiyms.—G-ijnuecophorus Diesing, 1858, pp. 356-357 ; Bilharzia

Cobbold, 1859, p. 364 ; Thecosovm Moquin-Tandon, 1860, p. 342.

Generic diagnosis.—Schistosominae : Preacetabular portion of male
short, cylindrical or nearly so; postacetabular portion widened and
with the edges inrolled ventrally forming a gynaecophoric canal.

Cirrus pouch absent. Seminal vesicle present, pretesticular. Testes

few in number (less than 10) , situated at the beginning of the gynae-
cophoric canal. Female filiform, longer than male. Ovary elong-

ated, in median line, usually caudad, rarely cephalad, of equator of

body. Laurer's canal absent. Eggs oval, or spindle-shaped, not

operculated, with terminal or lateral spine, or with a rudimentary
lateral spine, and ultimately containing a ciliated miracidium.

Parasitic in the blood vessels of mammals.
Larva a furcocercous, apharyngeal, spinose cercaria without eye-

spots; with paired group of penetration glands around the acetabu-

lum
;
penetration gland ducts opening at the anterior end of the oral

sucker and capped by hollow piercing spines; excretory system con-

sisting of four or five pairs of flame cells, one pair of which is located

in the base of the tail stem. Larval stages in snails.

Type species.—Schistoscnna haematohimn (Bilharz, 1852) Wein-
land, 1858.

KEY TO THE SPECIES OF SCHISTOSOMA 1

1. Cuticle of male smooth ; testes seven in number ; ovary equatorial or post-

equatorial ; egg 74/i to 106/t long by 60,11 to 80/^ wide, with rudimentary lat-

eral spine S. japonicuin, p. 7.

Cuticle of male tuberculate and spiny ; testes more or less than seven in

number ; ovary usually post-equatorial, sometimes equatorial ; egg with

well-developed terminal or lateral spine 2.

2. Intestinal ceca of male unite near equator, or cephalad of equator of body__3.

Intestinal ceca of male unite caudad of equator of body 4.

1 Schistosoma incognitum Chandler, 1926, and S. faradjei are not included in this key,

as the adults of these spccios are unknown. jS'. faradjei is a name proposed by Walkiers
(1928) for a schistosome whose eggs were found in the feces of man in Africa, presumably
the Belgian Congo. No characters are given except that the egg is unarmed. For descrip-

tion of the egg f;f y. intoij nil 11)11 see p. 12.
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3. Intestinal ceca of male unite near junction of anterior and middle thirds of

body; testes eight to nine in number; ovary in anterior half of body; egg

120/u to 160m long by 60ai to 70/i wide, with well-developed lateral spine.

S. mansoni, p. 6.

Intestinal ceca of male unite near equator of body ; testes four to five in

number ; ovary near junction of posterior and middle thirds of body ; egg

120m to IGOytt long by 40/i to GOm wide, with terminal spine.

S. haematobium, p. 5.

4. Testes three to six in number ; ovary in posterior half of body ; egg spindle-

shaped, symmetrical, IGO/n to 180^ long by 50/x to 80fi wide, with tenninal

spine S. bovis, p. 8.

Testes usually more than six in number ; ovary near equator of body 5.

5. Egg oval, 92At to 120^ long by 42^ to 72/x wide, with terminal spine.

S. indicum, p. 11.

Egg spindle-shaped, asymmetrical, 248/i to 400^ long by 52^ to 72^ wide, with

terminal spine S. spindalis, p. 9.

SCHISTOSOMA HAEMATOBIUM (Bilharz, 1852) V/einland, 1858

Figux'es 1—4 b

Siinonynhs.—Distoma haematohimn Bilharz, 1852. pp. 72-76 (in

Homo, Egypt) ; Gynaecophoi^us haenuitohius (Bilharz. 1852) Die-

sing, 1858. pp. 356-357; Bilharzia haematoMa (Bilharz. 1852) Cob-

bold, 1859, p. 364; Bilharzia magna Cobbold, 1859, p. 364; Thecosoma
haematohium (Bilharz, 1852) Moquin-Tandon, 1860, p. 342; Bilharzia

capensis Harley, 1864, p. 63; Gynaecophoi'us magnus (Cobbold, 1859)

Stossich. 1892, p. 6; Bilharzia haeinatohia hominis Kowalewski, 1895,

p. 26; Bilharzia haeinatohia magna (Cobbold, 1859) Kowalewski,

1895, p. 27.

Specific diagnosis.—Schistosmna:

Male 4 to 15 mm. long by about 1 mm. wide. Anterior part of

body short, subcylindrical
;
posterior part long, flattened, and with

lateral edges infolded ventrally, forming the gynaecophoric canal.

Cuticle tubercuiate and spiny. Oral sucker subtermiiial, elongated

anteroposteriorly, and lined with fine spines; acetabulum circular,

pedunculated, spiny, and situated a short distance caudad of oral

sucker. Esophagus short and surrounded by esophageal glands;

immediately in front of acetabulum the esophagus bifurcates to

form the paired intestinal ceca, the two branches extending caudad
to about the equator of the body, where they unite to form a common
cecum, which terminates near the posterior end of the body. Testes

4 to 5 in number, situated dorsally near the beginning of the

gynaecophoric canal. Seminal vesicle spherical, situated in front

of the anterior testis. The genital pore opens in the median line

at the beginning of the g_vnaecophoric canal.

Female about 20 mm. long, filiform, and with a maximum width
of 250|W. Cuticle without spines, except in suckers and at posterior

end of body. Digestive tract similar to that of male. Ovary elon-
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gate, in posterior half of body, and cephalad of cecal union. Uterus

long, ending posteriorly in a bulblike ootype, immediately posterior

of which the shell gland, oviduct, and vitelline duct unite. Vitellaria

composed of transversely elongated follicles situated on each side

of the common cecum, extending from the cecal union to the pos-

terior end of the body. Egg oval, 120ju, to 160/x long by 40/x to 60u

wide, provided with a terminal spine.

Cercaria furcocercous, apharyngeal, spinose. Body, according to

Faust (1926), 140/* to 240/x long by 57/i to 100/a wide; tail stem

116(1 to 250/A long by 35/i to hOfx wide; fureal rami 60/x to lOOju, long.

Oral sucker 64/;i long by 60/i wide; acetabulum small. Penetration

glands consist of two pairs of large nucleated cells with granular

acidophilic cytoplasm and three pairs with basophilic cytoplasm.

Penetration gland ducts moderately thick, opening at the anterior

end of oral sucker and capped by five pairs of hollow piercing

spines. The germ cells lie caudad of acetabulum and consist of

several large cells. The excretory system pattern consists of three

pairs of flame cells in the body and one pair in the tail stem.

Hosts.—Primary, man, monkey {Cercocehus atys Audebert=6'€rca-

'pithecus fuligmosus) , and, experimentally, rats and mice; secondary,

snails {Bulinus contortiis, B. dyhowski and B. Imiesi in Egypt; B.

hrochii in Tunis; Physopsis africana in Belgian Congo, Natal, and
Transvaal ; P. (?) glohosa in Nyasaland and Sierra Leone ; P. nasuta

in Tanganyika Territory ; Lymnaea natalensis in South Africa ; and

Planorhis dufourii in Portugal).

Location.—Portal and mesenteric veins, and veins of bladder.

Distribution.—Africa, Australia, Asia (Arabia, Cyprus, India,

Mesopotamia, Palestine, and Persia), and Europe (Greece and Por-

tugal )

.

SCHISTOSOMA MANSONI Sambon, 1907

L'igures G-11

Synonyms.—Distoma hae7)iatobiu7/v'B'\l\mrz, 1852, in part; Sckisto-

sonvmrh aniericamAiin Piraja da Silva, 1909. p. 294; Bilharzia mansoni
(Sambon, 1907) Ascanio-Kodriguez, 1916, p. 92; Distomum mansoni
(Sambon, 1907) Iturbe, 1917, p. 52.

/Specific diagnosis.—Schistosottim :

Male about 10 mm. long by 1.2 mm. wide. Body form similar to

that of S. haeinatohiy/in. Cuticle tuberculate and spiny. Oral sucker

subterminal; acetabulum pedunculated and situated about 530/*

caudad of oral sucker. Esophagus surrounded by esophageal glands;

intestinal ceca short, uniting in front of equator of body; common
cecum very long, terminating near the posterior extremity of the

body. Testes small, 8 to 9 in number, situated at anterior end of

I
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gynaecophoric canal. Seminal vesicle small, in front of testes.

Genital pore opens in median line about the level of the first testis.

Female 15 mm. long, filiform, and about 170|a wide. Suckers small

;

acetabulum situated about 224/x to 252/a caudad of the oral sucker.

Digestive system similar to that of male. Ovary elongate, in anterior

half of body and immediately in front of cecal union. Uterus short

and usually containing but one Q,gg at a time. The vitellaria occupy

about two-thirds of body length, extending posteriorly from imme-

diately caudad of cecal union. Egg oval, 120;ii to 160/j. long by

60ja to TO/x wide, and provided with a strong lateral spine.

Cercwria furcocercous, apharyngeal, spinose. Body 140|a to 190/i,

long" by 50/i to 75/x wide ; tail stem 200;a to 260/x long by 25/x, to 40/x

wide; furcal rami oO/a to 75/^ long. Oral sucker 30/a to 60/^ wide;

acetabulum small. Penetration glands consist of two pairs of large

nucleated acidophilic, granular cells and four pairs with small nuclei

and basophilic cytoplasm; penetration gland ducts very thick, open-

ing at the anterior end of oral sucker and capped by six pairs of

hollow piercing spines. Germ cells small and situated caudad of

acetabulum. Excretory system pattern consists of three pairs of

flame cells in the body and one pair in the tail stem.

Hosts.—Primary, man, and experimentally, rats and mice ; second-

ary, snails {Planorhis boissyi in Egypt; Plwiorhis j)feife?''i, Physop-
sis africaruz and Bidinus tropicus in South Africa; Planorhis guade-

lup&nsis in Venezuela; Planorhis centimetralis and P. olivaeeivs in

Brazil; and P. antiguensis in the West Indies).

Location.—Mesenteric veins.

Distribution.—Africa, South America, and West Indies.

SCHISTOSOMA JAPONICUM Katsurada, 1904

Figs. 12-16

Synonyms.—Schistos&ma cattoi K. Blanchard in Catto, 1905, p.

70-73; BUhnrzia japonica (Katsurada, 1904) Hutyra and Marek,

1913, p. 1128.

Specific diagnosis.—Schistosoma

:

Male 9.5 to 17.8 mm. long by 557/a to 967/x wide. Cuticle smooth ex-

cept for small spines along gynaecophoric canal and in suckers. Oral

sucker subterminal, 200)U, to 350/i, in diameter; acetabulum peduncu-

lated, 156/j, to 420/A in diameter, situated 550)u, to 780/x caudad of oral

sucker. The digestive tract is similar to that of S. haematohium;
intestinal ceca unite caudally about one-fourth of body length from

posterior extremity of body. Testes 7 in number (6 to 8 according

to some authors), situated near anterior end of gynaecophoric canal.

Seminal vesicle spherical, 125/i in diameter, and situated immediately

in front of the first testis.
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Female 15 to 20 mm. long and 312|a to 358^ wide at the cecal union.

Cuticle smooth. Oral sucker subterminal, 60/x to TO^u, in diameter;

acetabulum pedunculated, 45/a to 60/i, in diameter, situated 266/x to

298/x caudad of oral sucker. Ovary elongate, 580;u, to 700/x long by

135ju, to 185/Li wide, situated at equator, or caudad of equator of body.

Uterus long and containing numerous eggs. Genital pore immedi-

ately caudad of acetabulum. Vitellaria occupy the space from the

cecal union to the posterior end of the body, and are composed of

transversely elongated follicles lying on both sides of the common
cecum. Egg oval, 74/* to 106/a long by 60/x to 80ju, wide, provided with

a small, lateral, hooked or rudimentary sj)ine.

Cercarta furcocercous, apharyngeal, spinose. Body 100/a to 160]u,

long by 40/A to 66/x wide; tail stem 140/li to 160/* long by 20/* to 35ju,

wide ; fureal rami 50/* to 75/* long. Oral sucker 54/* long by 33/t wide

;

acetabulum small. Penetration glands consist of five pairs of large

nucleated cells with granular, acidophilic cytoplasm; penetration

gland ducts very thick, opening at anterior end of oral sucker and

capped by five pairs of hollow piercing spines. The germ cells con-

sist of a clustered mass immediately caudad of the acetabulum. The
excretory system pattern consists of three pairs of flame cells in the

body and one pair in the tail stem.

Hosts.—Primary, man. Bos sinicus,- cattle {Bos taurtos). dog, cat,

horse, swine, sheep, and experimentally, guinea pigs, monkeys, rab-

bits, rats, and mice; secondary, snails {KatayanKi nosophora and

K. n. yoshidai in Japan; K. formosana in Formosa; Oncomelania

{Hemibia) hupensis, Katayama fausti and K. f. cantoni in China).

Location.—Portal and mesenteric veins.

Distribution.—Asia (China, Japan, Formosa, and Philippine

Islands) and Africa.

SCHISTOSOMA BOVIS (Sonsino, 1876) R. Blanchard. 1895

Figures 23-25

Synonyms.—Bilharsia bovis Sonsino, 1876, pp. 84-87 (in Bos

taurus; Egypt); Bilharzia crassa Sonsino, 1878, p. 652; Bilharzia

ovis Cobbold, 1885, p. 499; Gynaecophorus o-assus (Sonsino, 1878)

Stossich, 1892, p. 6; Gynaecophorus bovis (Sonsino, 1876) Railliet,

1893, p. 375; Bilharzia haemutobia crassa (Sonsino, 1878) Kowa-
lewski, 1895, pp. 18, 19, 27; Schistosoma crassmm (Sonsino, 1876)

Looss, 1899, pp. 657, 658.

SpecifiG diagnosis.—Schistoso77m

:

Male 9 to 14 mm. long. Cuticle with tubercles and spines. Oral

sucker subterminal, 230/t long and 150/* deep; acetabulum 420/* in

- Bi-umpt (Precis de Parasitologic, ed. 3 (1922), p. 398) gives Bos sinicus as a host for

Schistosoma japonicum. This host name is not recognized by mammalogists, and since

no geographical locality is given, its identity is problematical.
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diameter. Esoj^hagus 500/i, long; cecal branches unite posteriorly at

the beginning of the posterior fourth of the body and may show two

or three anastomoses before their final union; common cecum ter-

minates near posterior end of body. Testes 3 to 6 in numbor (usually

4, according to Khalil (1924) ), each 120fji long by 100/* wide, in a row
on dorsal aspect of body, caudad of acetabulum. Seminal vesicle

pear-shaped, 80/x in diameter, and situated immediately in front of

the anterior testis. Cirrus pouch and prostate absent. Genital pore

slightly salient and situated immediately caudad of the acetabulum.

Female 12 to 17 mm. long, cylindrical, and attentuated at the

extremities. Cuticle smooth and without spines. Oral sucker small,

40/i in diameter; acetabulum usually retracted, SOju, in diameter. In-

testinal ceca unite caudally at the posterior fourth of body ; common
cecum relatively short and terminating about 160/* from posterior

extremity. Ovary elongated, 300/* long and 150/a wide, and situated

immediately in front of cecal union. Shell gland small and ill-

defined, situated in front of anterior pole of ovary. Uterus long and

containing numerous eggs. Vitellaria consist of elongate, densely

packed follicles beginning about lOO/i caudad of ovary and extending

about 200/X from posterior extremity. Egg spindle-shaped, symmet-

rical, 160/1 to 180/1 long by 50/* to 60/j, wide, and provided with a

blunt spine at one pole.

Hosts.—Primary, mammals {Bos tav/rus, Ovis aries and (?) man)
;

secondary, snails {Physopsis africana in South Africa, the host of

Cercaria octadena which is regarded by Faust (1926) as the larva

of >iS'. hovis).

Location.—Portal and intestinal veins.

Distribution.—Europe (Italy, Sardinia, and Sicily), Asia (India,

Annam, and Malay States), and Africa (Egypt and South Africa).

SCHISTOSOMA SPINDALIS Montgomery, 1906

Figures 17-22

Synonym.—Bilharzia spindalis (Montgomery, 1906) Odhner, 1912,

p. 59.

Specific diagnosis.—Schistosoina

:

Male 8.21 to 9.58 mm. long by 527/i thick (4.5 to 12.2 mm. long by
250/1 to 66T/t wide, according to Vryburg (1907)), Cuticle covered

with tubercles and spines; spines are also present in suckers and at

borders of gynaecophoric canal. Oral sucker 306/i in diameter;

acetabulum pedunculated, 357/i in diameter, and situated 900/i

caudad of oral sucker. (Oral sucker 300/t by 250/i; acetabulum

267/1 in diameter and 767/t caudad of oral sucker, according to Vry-
burg.) Testes 6 to 7 in number, each 85/t in diameter. Caudal
end of body terminates in a conical projection and at the apex is

located the excretory pore.

38876—29 2
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Female 14.1 mm. long by 200;u, wide (7.17 to 7.25 mm. long by

100/x, to 175ju, wide, according to Vryburg). Cuticle devoid of spines

except at the posterior end of bod}^ and in cavity of oral sucker.

Oral sucker subterminal, 68/a in diameter ; acetabulum small, re-

tracted, and situated 268ju, caudad of the oral sucker. Esophagus
simple; intestinal ceca unite posteriorly 7.702 mm. caudad of esopha-

geal bifurcation; common cecum 6 mm. long and terminating 144/i,

from posterior end of body. Ovary oval and situated posterior of

equator of body. Vitellaria are composed of discrete follicles ly-

ing lateral to the common cecum and extending posteriorly from
the cecal union to within a short distance of the posterior extremity

of the body. Egg spindle-shaped, asymmetrical, with a spine 14/x

to 15;u, long present at one pole; uterine egg 284/* long by 44ju, wide;

immature ^^'g^ in which embryo is not defined, 304/x to 31G/jl long and

52;u to 54/A wide; mature ^gg^ containing a miracidium, 364/x to

400^ long by 68/i, to 72ya wide at the widest portion and 12;a to 14/;i

across the polar prolongations.

Cercana furcocercous, apharyngeal, spinose. Total length 490/i,;

body 200/A long by 50/x wide ; tail stem 290/a long by 30/x wide ; furcal

rami lOO^u, long. Oral sucker 60/x long l)y 40/* wide ; acetabulum 20/*

in diameter. Penetration glands consist of five pairs of pyriform

cells, the two anterior pairs being acidophilic, coarsely granular, and

with large nuclei and the posterior three pairs being finely granular,

basophilic, and with somewhat larger nuclei. Penetration gland

ducts thick, opening at anterior end of oral sucker, and capped by

five pairs of hollow piercing spines. The germ cells, 24 in number,

lie caudad of acetabulum. The excretory system pattern consists of

four pairs of flame cells in the body and one pair in the tail stem.

Hosts.—Primary, mammals {Bos {Bvhalus) &i*&ai?i9 Linnaeus, 1766

(synonym, BuffeJus tnclkus Rutimeyer. 1865= ^50.5 indhus)) and

man, and, experimentally, goat, water buffalo, monke}^ {Macaca

sinica), guinea pig, and rats; secondary, snails (Phmorhis exushis

and, rarely, Lymnaea acuminaia in India ; Planorhis ffeifferi and

Bulinus tropicus in Africa).

Location.—Mesenteric and portal veins.

Distrihution.—Asia (India and Sumatra) and Africa (South

Africa).

Recently Porter (1926) described a new variety of Schistosoma

spindalis from South Africa for which she proposed the name S.

spindalis variety africana. The characters upon which the new
variety is based are the ^g'g size, smaller than that described by
Montgomery for the Indian species, and also a cercaria smaller than

that described by Soparkar (1921). The eggs of the new variety

were obtained from the urine of man and measured 163/* to 258/t
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long by 4G.4/X to 70/a wide. The cercaria, obtained by infecting

Planorhis pfeifferl and Bulinus tropicus, measured as follows : Body

153.3/x to 183/A long by 50.8/* to 86.6/x wide; tail stem 173.3/t to

200/i long by 50.8/a to 86.6/a wide ; fureal rami 66.6/* to 83.3/* long by

21/* to 26.6/* wide ; oral sucker 40/* to 53.3/* long by 30/* to 33/* wide

;

acetabulum 18.5/* by 26.6/*.

The reported occurrence of S. spindalis in man includes at least

three apparently authentic cases, one reported by Cawston (1925)

and two by Porter, and there are one or two doubtful cases. Daub-

ney (1923) considers the egg reported from the urine of a Madras

native by Christophers and Stephens (1905) as probably belonging

to this species. It is possible that the eggs described from human

urine by Chesterman (1923) may also be those of S. spindalh.

SCmSTOSOMA INDICUM Montgomery, 1S06

Figures 26-29

Synonym.—Bilharzia ind'ica (Montgomery, 1906) Hutyra and

Marek, 1910, p. 902.

Specific diagn osis.—Sc/iistof<o?na:

Male 8.35 to 17 mm. long; anterior part of body straight, 1 to 1.5

mm. long and 400/* wide; posterior part of body cylindrical due to

inrolling of the edges to form the gynaecophoric canal; maximum
dorsal width 350/* and greatest dorsoventral width 400/* to 500/*.

Cuticle tuberculate and spiny. Oral sucker subterminal, infundibuli-

form, 270/* to 320/* in diameter; acetabulum pedunculated, 350/* to

425/* in diameter, and situated 0.9 to 1.5 mm. caudad of oral sucker.

Esophagus 425/* long; cecal branches unite caudally about 0.85 to

1.5 mm. from posterior end of body, forming a common cecum which

terminates about 100/* from the posterior extremity. Testes 5 to 9

in number, situated about 400/* caudad of acetabulum ; seminal vesicle

small, 85/* in diameter and lying in front of the first testis; the genital

pore opens in the median line at the anterior end of the gynaecophoric

cijnal. The excretory bladder is 80/* long; excretory pore terminal.

Female 9 to 22 mm. long and 190/x wide. Cuticle smooth except

for a few spines on the posterior end of body and on the inside of

suckers. Oral sucker small, subterminal; acetabulum 50/* to 60/* in

diameter, usually retracted. Esophagus 230/* long; cecal branches

unite caudad of ovary, forming a slender common cecum which tei--

minates about 200/* from the posterior extremity. Ovary situated at

equator of body, oval in shape, 500/* to 750/* long by 100/* wide ; uterus

5 to 7 mm. long; genital pore immediately caudad of acetabulum.

Vitellaria lie on each side of the conmion cecum and extend from the

cecal union to 200/* to 300/* from the posterior end of body. Egg
oval and provided with a spine at one pole; uterine egg from 92/*
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to lOOfi long by 42/* to 44/a wide, spine 14/x long; mature egg in tissue

from 120fi to 140/a long by 68/i, to 72/a wide.

Cercm^, unknown or unrecognized.

Hosts.—Primary, mammals {Equus cahallus., E. asimts, Ganielus

dromedarius^ and Ovis m^es) ; secondary, unknown.

Location.—Mesenteric, pancreatic, pelvic, portal, and hepatic

veins.

Distribution.—India.

Specimens of schistosomes from sheep (United States National

Museum Helminthological Collections No. 14828), from Lahore,

India, donated by Capt. S. H. Gaiger, have been studied and identi-

fied as Schistosotna indicuvi. The males measure 5.9 to 7.6 mm. long

by 484/t to 718/i, wide. The anterior part o,f the body is subcylindri-

cal, 546/i, to 692/i, long and 235^ wide. Oral sucker subterminal, 172|u.

to 187/A in diameter; acetabulum pedunculated, 187/a to 203/* in diam-

eter, and situated 156/a to 312/i, caudad of oral sucker. Testes nine

in number, each elongated clorsoventrally and with their edges in

apposition, and situated dorsally at the anterior end of the gynaeco-

phoric canal; an oval seminal vesicle 109/x long by 62/a to 78ju, wide

is situated in front of the anterior testis.

The females measure 7.3 to 14.5 mm. long by l72/x wide. Oral

sucker and acetabulum equal in size, 30/i, in diameter ; the acetabulum

is situated about 170/a caudad of oral sucker. Ovary elongated, 525/a

to 572/x long by 95/x to 125/t wide, and situated caudad of equator of

body. The uterus is long and filled with eggs. Vitellaria occupy the

entire space from the cecal union to the posterior end of the body.

Uterine egg oval, 86/x to 91/i long by 43/* to 47/* wide, and provided

with a terminal spine 12/x long.

SCHISTOSOMA INCOGNITUM Chandler, 1926

Figure 5

Specific diagnosis—Schistosoma:

Male unknown.

Female unknown. Egg 95/x to 100/x long by 41.5/x to 50/x wide, with

a subterminal spine 7.3/i long.

Gercarla unknown or unrecognized.

Host.—Primary, mammals (man) ; secondary, unknown.
Locatimi.—Feces (for eggs).

Distribution.—^Asia (India )

.

Genus SCHISTOSOMATIUM Tanabe, 1923

Generic diagnosis.—Schistosominae : Male larger and longer than

female. Suckers present, well developed. Anterior two- fifths of

body flattened; posterior three-fifths infolded to form the gynae-
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cophoric canal. Intestinal ceca provided with lateral diverticula

and united near posterior end of body. Testes 14 to 18 in number,

arranged in two rows at anterior end of gynaecophoric canal. Geni-

tal pore median, in front of the anterior testis. Female flattened.

Ovary in anterior half of body. Uterus containing numerous oval,

spineless eggs. Genital pore caudad of acetabulum. Vitellaria com-

posed of lobulated, densely packed follicles extending from the distal

pole of ovary to posterior end of body.

Larva a furcocercous, apharyngeal cercaria, with eye spots, and

with an excretory system consisting of six pairs of flame cells, one

pair of which is located in the base of the tail stem.

Tyfe species.—ScMstosomatium pathlocopticwm Tanabe, 1923.

SCHISTOSOMATIUM PATHLOCOPTICUM Tanabe, 1923

Figures 30-32

Synonym.—Schistosotna pathlocopticwm Tanabe in Strong, 1923,

p. 516.

Specific diagnos-is.—Schistosotnati'wm:

Male 5.6 to 11.8 mm. long by 400/^ to 900/^ wide. Anterior portion

of body flattened, 2.4 to 4.7 mm. long by 260jt>i to 580|a wide
;
posterior

portion, 3.2 to 7.1 mm. long by 1.04 mm. wide when flattened, with

edges infolded forming a gynaecophoric canal; between the anterior

and posterior portions the body is narrowed and is 240ja to 410/i,

wide. Cuticle spiny but without tubercles. Oral sucker subterminal,

130/A to 160/i in diameter; acetabulum pedunculated, 250;u, to 260/x in

diameter. Esophagus simple, about 520/1, long; intestinal ceca pro-

vided with short lateral diverticula and united posteriorly about 600/^

from the caudal extremity; common cecum short and terminating

about 140iU, from posterior end of body. Testes 14 to 18 in number,

spherical, 100/a to I8O/1 in diameter, in two parallel rows in the

median line and slightly pre-equatorial. Seminal vesicle large, semi-

lunar in outline, and situated to the left of the median line. Genital

pore situated at anterior end of gynaecophoric canal, slightly to left

of median line. Excretory system consists of two slender, lateral

tubes which unite to form a common tube opening slightly dorsad at

the extreme posterior end of body.

Female 4.5 to 10.2 mm. long by 180/* to BSOju, wide. Suckers weak
and rudimentary. Cuticle spiny in anterior part of body, especially

around suckers and genital pore. Ovary oval in shape and situated in

front of equator of body. Shell gland poorly defined, in front of

ovary, and at the junction of the oviduct, vitelline duct, and uterus.

Uterus about 500/i, long and filled with eggs. Vitellaria composed
of densely packed lobulated follicles, and occupying almost the entire
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space from the ovary to the posterior end of the body. Egg oval, 59/a

long by 40/A wide, without spine.

Cercaria furcocercous, apharyngeal, spinose. Total length 410ju,;

body 180/i, long by 80/x wide ; tail stem 230|U, long by 45/x wide ; fureal

rami 100/x long. Eyespots present, pigmented, 8/a in diameter, lying

near equator of body. Oral sucker 50/* long by 47/x wide ; acetabulum

24/i, in diameter. Penetration glands consist of three pairs of aci-

dophilic cells which nearly fill the postacetabular region of body;

penetration gland ducts open at anterior end of acetabulum and are

capped by an equal number of hollow piercing spines. The germ cells

lie in the median line caudad of the acetabulum. Execretory system

pattern consists of five pairs of flame cells in the body and one pair in

the tail stem.

Hosts.—Primary, mammals (white rats and mice, experimentally)
;

secondary, snail {Lynmaea palustris).

Location.—Intestinal veins, portal vein, and liver.

Distribution.—North America (United States (Boston, Massachu-

setts) )

.

HETEROBILHARZIA, new genus

Generic diagnosis.—Schistosominae : Preacetabular portion of

male short, subcylindrical
;
posterior portion with edges inrolled,

forming a deep gynaecophoric canal. Suckers present. Cuticle

covered with small tubercles. Intestinal ceca unite caudally near

posterior end of body. Testes numerous, 70 to 83 in number, ar-

ranged in two irregular rows in posterior third of body anterior to

cecal union. Cirrus pouch present and containing the seminal

vesicle. Genital pore situated at the beginning of the gynaecophoric

canal and to the left of the median line. Female unknown.

Type species.—Heterohilharzia aTnericano).^ new species.

HETEROBILHARZIA AMERICANA, new Bpecles

Fij,aires 33-34

Speci-fic diagnosis.—Heterohilharziu

:

Male 10 to 14 mm. long by 3 mm. wide. Cuticle covered with

small tubercles. Oral sucker subterminal, 350/* to 355/* in diameter

;

acetabulum pedunculated, 426/* to 453/* in diameter, situated about

568/* caudad of oral sucker. Esophagus long and surrounded by

the esophageal glands; intestinal ceca sinuous and uniting about

500/1 to 750/t from posterior end of body ; common cecum short and

terminating 140/i to 150/i from posterior end of body. Testes 70 to

83 in number, arranged in two irregular rows between the intestinal

ceca in i)osterior third of body. Cirrus pouch elongated transversely,

210/1 to 315/t long by 70/i wide, and situated about 568/i caudad of
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acetabulum ; seminal vesicle oval and lying entirely within the cirrus

pouch. Genital pore 570/a caudad of acetabulum and to the left of

median line. Excretory system consists of a short bladder which

opens at excretory pore at the tip of the body, and of two slender

branches extending cephalad on each side of body.

Female unlcnown.

Cercaria unknown or unrecognized.

Hosts.—Primary, mammals {Lynx species, probably L. uinta)
;

secondary, unknown.

Location.—Mesenteric veins.

Distribution.—North America (United States (Washington, D. C,
National Zoological Park) ).

Type specimens.—United States National Museum Helminthoktgi-

cal Collections No. 14532, collected August 27, 1907, by Dr. M. C.

Hall and Dr. A. Hassall.

PARASCHISTOSOMATIUM, new genus

Generic diagnosis.—Schistosominae : Male unknown. Female

slender, flattened, and tapering toward the extremities. Cuticle

smooth. Oral sucker subterminal, well developed; acetabulum

pedunculated. Esophagus simple; intestinal ceca without lateral

diverticula and united caudally near posterior end of body ; common
cecum very short. Ovary spirally curved, in posterior third of

body; uterus long and filled with eggs. Vitelline follicles few in

number, situated posterior to ovary and between the cecal branches.

Type species.—Paraschistosomatiuni anhingae., new species.

PARASCHISTOSOMATIUM ANHINGAE. new species

Figure .35

Specific diagnosis.—ParasoMstosomatimrh:

Male unknown.

Female 6.9 mm. long by 325/a wide. Body flattened and tapering

gradually toward the extremities. Cuticle smooth and without spines

except in suckers. Suckers equal in size, 143/a in diameter; oral

sucker subterminal; acetabulum pedunculated and situated 480/^

caudad of oral sucker. Esophagus simple, bifurcating in front of

acetabulum ; intestinal ceca unite caudally about 460)u, from posterior

end of body ; common cecum 200ju, long. Ovary spiral, 585;a long as

measured in a straight line and exclusive of length of spiral, and

situated in the anterior part of the posterior third of body. Vitel-

laria consist of a few scattered follicles lying posterior to the ovary

and between the cecal branches. Genital pore is situated imme-

diately caudad of the acetabulum. Uterus long and filled with thin-

shelled eggs which measure about 70/a long by 43/a wide.
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G&i^caria unknown or unrecognized.

Hosts.—Primary, birds {Anhinga anhinga) ; secondary, unknown.
Location.—Portal vein.

Distribution.—North America (United States (Texas)).

Type specimen.—United States National Museum Helminthological

Collections No. 27887, collected by the \Yriter, April 8, 1922, at Bryan,
Tex.

This trematode is probably more closely related to species of the

genus Schistosomatiurih than those of an}^ of the other genera. The
union of the intestinal ceca near the posterior end of the body is

similar to that in *y. pathlocopticwnh; in P. anhingae, however, the

ceca do not have lateral diverticula, the ovary is more posterior, and
the distribution of the vitelline follicles is very different from that

in S. pathlocopticuin. In view of these differences the writer has

tentatively proposed the new genus Faraschistoso'rnatiuvi to include

this species.

Genus AUSTROBILHARZIA Johnston, 1917

Genenc diagnosis.—Schistosominae : Male shorter than female.

Gynaecophoric canal extends from posterior edge of acetabulum to

posterior end of body. Suckers well developed and prominent.

Esophagus bifurcates in front of acetabulum; intestinal ceca unite

caudally in the posterior fourth of body and may show several anas-

tomoses before the final union; common cecum short. Testes 18 to

20 in number, situated between the ceca, originating anteriorly a

short distance caudad of acetabulum and extending to equator of

body. Genital pore situated caudad of acetabulum, a little to the

left of median line. Cirrus pouch present, enclosing the seminal

vesicle and prostate. Female slender, the anterior portion thread-

like and the posterior portion flattened. Oral sucker not developed,

acetabulum present. Ovary long and loosely spiral. Vitellaria well

developed and occupying the region behind the ovar3^

Type species.—Austrohilhm'zia terrigalensis Johnston, 1917.

AUSTROBILHARZIA TERRIGALENSIS Johnston, 1917

Figure 36

/Specific diagnosis.—Austrohilhm'zia:

Male 3.5 to 4 mm. long by 400;a wide dorsoventrally. Cuticle smooth.

Suckers about equal in size, 175/x, in diameter; acetabulum peduncu-

lated and lined with fine spines. Intestinal ceca provided with small

diverticula; in the posterior third of the body the ceca are united b}^

commissures, forming two loops which are separated by a short stem;

common cecum short and terminating near posterior end of body.

Testes 18 to 20 in number, symmetrically placed between the intesti-

nal ceca, originating about 200/x caudad of genital pore and extending

I
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to equator of body. Cirrus pouch moderately developed and enclos-

ing the seminal vesicle and prostate. Genital pore situated about

125/* caudad of the acetabulum and to the left of the median line.

The excretory system consists of a Y-shaped vesicle opening at the

extreme posterior end of the body, with two fine ciliated tubes given

off from the anterior limbs of the Y.

Female 4.5 to 5 mm. long; anterior i)art of body slender, 2.G5 mm.
long by 58/A in diameter; posterior portion flattened, 1.85 mm. long

by 136/x wide. Oral sucker absent; acetabulum pedunculated, 35jli in

diameter. Oral opening ventral, 30/<, from the anterior end of body

;

esophagus 200/x long; intestinal ceca unite caudaliy at the union of

anterior and posterior parts of body; common cecum slender and

terminating near posterior end of body. Ovary spirally curved,

388jU, long when measured in a straight line, disregarding spiral

length, and situated at the union of anterior and posterior parts of

body. The oviduct extends forward and widens near its anterior

end to form the uterus which contains a single egg. The genital pore

is situated immediately behind and to one side of the acetabulum.

The vitellaria occupy the space from the distal pole of the ovary to

the posterior end of the body. Egg 32/a long by 2G/* wide.

Cercmia unknown or unrecognized.

Hosts.—Primary, birds {Hydrocoloeus )iovae-hoUan(liae= Laius

novae-hollandiae) ; secondary, unknown.

Location.—Intestinal blood vessels.

Distribution.—Australia (New South Wales).

Genus ORNITHOBILHARZIA Odhner, 1912

Synonym.—MacrohiJharzia Travassos, 1923, p. 18.

Generic diagnosis.—Schistosominae : Female shorter than male.

Male with well developed gynaecophoric canal, formed by an infold-

ing of the lateral edges of the body. Suckers present. Cuticle covered

with spines. Digestive tract similar to that of Schistosoma; intes-

tinal ceca long and showing a tendency to form several anastomoses

before finally uniting to form the common cecum. Testes numerous

(GO or more), commencing a short distance caudad of acetabulum,

and extending into posterior half of body. Cirrus pouch rudi-

mentary or absent. Seminal vesicle free in the parenchyma
;
prostate

absent. Genital pore small and situated immediately caudad of

acetabulum. Female elongate, slender, and flattened. Ovary elon-

gated, loosely or tightly coiled, and situated in anterior third of body.

Vitellaria extensive, occupying about two-thirds of body length.

Laurer's canal present (at least in some species). Uterus short and
containing but one egg at a time.

Type species.—O rnithohilharzia intermedia Odhner, 1912.

3S87G—29 3
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KEY TO SPECIES OF OKNITHOBILHARZIA ^

1. Parasitic in mammals 2.

Parasitic in birds 3.

2. Cuticle of male smooth ; testes 70 to 80 in number ; egg 72^ to 74^ by 22^ to

26fi, with a spinous process at each pole 0. turkestanicum, p. 21.

Cuticle of male tuberculate; testes 61 in number; egg 100^4 to 13Gm by 44^1 to

60/x, with a spine at one pole 0. bomfordl, p. 22.

3. Species inadequately described 4.

Species adequately described 5.

4. Male 14 mm. long ; oral sucker 364,it in diameter ; acetabulum 560ai in diam-

eter ; female unknown ; in Hydrocoloeus melanocephalus.

0. kowalewskil, p. 19.

Male 16 mm. long ; oral sucker S12fi by 104/ii to 160(U ; acetabulum 450m in

diameter; female shorter than male; in Thalasseiis maximus (=Sternn
r/alcriculata) 0. canaliculata, p. 19.

5. Male 40 to 57 mm. long ; testes 230 to 250 in number ; female unknown.

0. macrobilharzia, p. 21.

Male 11 mm. or less in length; female known 6.

6. Male 8 to 10.6 mm. long ; testes 90 to 110 in number ; intestinal ceca in femsle

unite posteriorly immediately caudad of ovary 0. intermedia, p. IS.

Male 6 to 7 m. long ; testes 65 in number ; intestinal ceca unite posteriorly a

considerable distance caudad of ovary 0. odhneri, p. 20.

OKNITHOBILHARZIA INTERMEDIA Odhner. 1912

Figure 39

Specific diagnosis.—Ornithobilharzia

:

Male 8 to 10.6 mm. long and 420/a wide. Cuticle jDrovided with thick

blunt spines. Oral sucker 200/j, to 250yu, in diameter ; acetabulum SOO^u,

to 350/i in diameter. Testes 90 to 110 in number, commencing a

short distance caudad of acetabulum and extending almost to posterior

fourth of body; terminal portion of genital system (Endapparat)

small and situated at posterior edge of acetabulum; seminal vesicle

entirely outside of a rudimentary cirrus pouch
;
prostate absent. The

genital pore is situated immediately caudad of the acetabulum and

to the left of the median line.

Femcde 4.5 to 5.75 mm. long and ITO/a to 220/a Avide in region of

ovary. Cuticle spin3^ Oral sucker 40/x to 50/>i in diameter; acetabu-

lum 25/A to 35/A in diameter. Ovary long, spirally twisted, and situ-

* While this paper was in preparation, Linton (1928) described an Omitliobilharzia spe-

cies from several water birds at Woods Hole, Mass. The writer has recently examined
specimens of this species which were deposited in tlie U. S. National Museum, and also

several additional specimens which Trofessor Linton kindly loaned for study. In this

material there appear to be two species represented. The specimen (Cat. No. 7946,

U. S. N. M.) from Larits argvntatus is a species of OrnithobiUiarzia, but owing to the

fact that the female is inclosed in the gynaecophoric canal of the male, it is impossible

to make out the necessary specific characters. The remaining specimens, with the pos-

sible exception of the one from Nycticorax nycticorajc naevius (which is in such a poor

state of pre.servation that none of the structures c:ui be made out) appear to be closely

related to, if not identical with, Microhilharzia chaplni. The males of these specimens are

somewhat more robust than M. chapini from Marila affinis, but are otherwise very similar.
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ated in the anterior fourth of body. Vitellaria extend from a short

distance caudad of ovary to posterior end of body. Egg 70/a long by

50/x wide.

Cercaria unknown or unrecognized.

Hosts.—Primary, birds {Lams fuscu3 and IIydrocoloeus melano-

cephMlus) ; secondary, unknown.

Location.—Intestinal veins.

Distribution.—Europe (Sweden )

.

ORNITHOBILHARZIA CANALICULATA (Rudolphi, 1819) Odhner, 1912

Figure 40

Synonyms.—Distamfi canaliculatum% Rudolphi, 1819, p. 676 (in

Sterncb sj^ecies; Brazil); Bilharziella canaUculata (Rudolphi, 1819)

Braun, 190,2, p. 142.

Specific diagnosis.—Orrvithohilharzia:

Male 16 mm. long and from 1 to 1.4 mm. wide. Oral sucker sub-

terminal, 312)u, long by 104/^ to 106/a wide ; acetabulum pedunculated,

450/x, in diameter and 100/* to 150/i, in height, and situated about 1 mm.
caudad of oral sucker. Testes numerous, originating caudad of copu-

latory apparatus and extending posteriorly to equator of body. The
genital pore is situated in anterior part of gynaecophoric canal. The
cirrus pouch ( ?) lies at a right angle to the long axis of the body.

Female shorter than male, cylindrical, and thinner anteriorly than

posteriorly, the anterior part of body being about 60/i, wide and the

posterior part about 145/* wide.

Cercaiia unknown or unrecognized.

Hosts.—Primary, birds {Thalasseus maximus= Sterna yalericu-

lata) ; secondary, unknown.
Location.—Intestine (probably from intestinal veins).

Distribution.—South America (Brazil).

ORNITHOBILHARZIA KOWALEWSKII (Parona and Ariola, 1896), Odhner, 1912

Figures 41-42

Synonyms.—BUharzla. koumleioskii Parona and Ariola, 1890, pp.

114-116 (in Larus melanocephalus ; Italy) ; Schistosoma kowalewskii

(Parona and Ariola, 1896) Railliet, 1899, p. 788; BilJum^ziella kow-

alewskii (Parona and Ariola, 1896) Looss, 1899, p. 658.

Specific diagnosis.—OrnithohiJharzia

:

Male 14 mm. long by 1 mm. wide. Oral sucker cuplike, subter-

minal, smaller than acetabulum, and measuring 364/x in diameter;

acetabulum pedunculated, circular, 560/* in diameter. Cuticle with-

out tubercles or spines. Esophagus bifurcates about 750/* caudad of

oral sucker, common cecum short. The gynaecophoric canal origi-
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nates abruptly just posterior to acetabulum and extends to posterior

tip of body. Testes numerous, disposed in two rows commencing

about 490/i caudad of acetabulum and terminating about one-fourth

of bod}' length from posterior end.

Female unlcnown.

Cercaria unknown or unrecognized.

Hosts.—Primary, birds {Hydrocoloeus nielanocephalus) ; second-

ary, unknown.

Location.—Heart.

Distribution.—Europe (Italy)

.

So far as may be determined from Parona and Ariola's (1896)

description, there appears to be no essential difference, as Odhner

(1912) points out, between Or^nithohilharsia howaJeioskii and O. can-

aliculata. The available descriptions are, however, so incomplete

that a study of specimens of these species is necessary before final

decision should be made.

ORNITHOBILHARZIA ODHNERI Faust, 1924

Figures 43-45

Specific diagnosis.—OrmthohiJharzia

:

Mide 6 to 7 mm. long by 220/x to 260yu, in cross section. Cuticle

covered with spines. Oral sucker 120ju, to 155/-t in diameter; aceta-

bulum 160|a to 165jti in diameter. The gynaecophoric canal is deep

and broad. The esophagus branches immediately cephalad of the

acetabulum; intestinal ceca sinuous, uniting caudally six-sevenths of

body length from anterior end; common cecum short. Testes oval,

about 65 in number, and lying in median line in equatorial three-

sevenths of body. Seminal vesicle situated midway between anterior

testis and acetabulum, and communicating directly with a rudimen-

tary cirrus pouch which lies' dorsad of the genital pore; ejaculatory

duct rudimentary
;
prostate absent.

Female 3 mm. long by lOOju, to 120/x in diameter in cross section.

Cuticle covered with fine spines. Oral sucker and acetabulum equal

in size and measuring TO,a in diameter. The esophagus bifurcates

cephalad of acetabulum, and the intestinal ceca unite about four-

fifths of body length fi*om anterior end ; common cecum short. Ovary

elongate, loosely coiled, and situated in anterior third of body. The

oviduct arises from the posterior pole of ovary, bending laterad and

continuing anteriad to the ootype ; seminal receptacle well developed,

situated behind the ovary, and connected with oviduct by a short duct.

Laurer's canal arises from dorsal aspect of seminal receptacle and

opens through a minute pore on dorsal side of body. The vitellaria

consist of paired follicles extending from a short distance caudad of

seminal receptacle to near posterior end of body. The vitelline duct
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extends forward parallel with the oviduct and joins it at the ootype.

Uterus short and containin*; a single e^g. The genital pore occupies

a median position immediately caudad of acetabulum.

Cercaria unknown or unrecognized.

Hosts.—Primary, birds (Asiatic curlew {Nunienius arqvMPus))
;

secondary, unlcnown.

Location.—Portal vein.

Distribution.—Asia (China).

ORNITHOBILHARZIA MACROBILHARZIA (Travassos. 1923), new combination

Synonyin.—Maerohilhurzia macrohilharzia Travassos, 1923, pp.

18-19 (in PJotus mihinga\ Brazil).

Specific diagnosis.—Orii ith ohilh arzia :

Male 40 to 57 mm. long and 3.5 mm. wide when folded. Post-

acetabular portion of body folded longitudinally but not perma-

nently; 2:)reacetabular portion 4 mm. long and separated from poste-

rior portion by a constriction. Oral sucker terminal, 740/^ in diam-

eter; acetabulum salient, 1.3 mm. in diameter. Esophagus 1 mm.
long; pharynx absent; intestinal ceca sinuous and uniting caudally

near posterior end of body. Testes 230 to 250 in number, disposed

in two rows in anterior half of body, and having an average diameter

of 170/x, to 200,u. Seminal vesicle present, pretesticular.

Female unknown.

Cercaria unknown or unrecognized.

Hosts.—Primary, birds {Anhinga an}iingob=Plotus anhinga) ; sec-

•ondary, unknown.

Location.—Portal vein.

Distribiition.—South America (Brazil).

This species was described by Travassos (1923) as the type of a

new genus, MacroMlharnia. On analysis, the characters given by

Travassos do not appear to differ sufficiently from those of the genus

Ormthohilharnia Odhner to justify the recognition of Macrohilharzia

as a distinct genus. The body ,form, the disposition of the large

number of small testes, and the position of the seminal vesicle are

the same as for species of O rnithohilharzia. Its size, admittedly,

is unusual for this genus, but size alone can not be regarded as a

character of generic value.

ORNITHOBILHARZIA TURKESTANICUM (Skrjabin, 1913), new combination

Fiiiures 40-50

Synonym'S.—Scliistosoma turhestanicum Skrjabin, 1913, pp.

458-468 (in Bos taurus; Russian Turkestan)
;
Schistosoma homfordi

Montgomery of Marotel, 1908.

Specific diagnosis.—Ornithohilharzla:
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Male 4.2 to 8 mm. long by 340/i. to 476/x wide. Cuticle without,

tubercles. Oral sucker subterminal, 255/x long by 154/a wide; aceta-

bulum 289|U, by 278/1, and situated about 425jli caudad of the oral

sucker. The esophagus shows two dilations and is surrounded by
the esophageal glands; intestinal ceca unite caudally about 1.2 mm.
from posterior end of body ; in some specimens transverse com-

missures are present in posterior half of body which connect the

two ceca. The testes, 70 to 80 in number, occupy a space about 3 mm.
long in the median line. The genital pore lies immediately caudad

of the acetabulum.

Female 3.4 to 5.5 mm. long by 102((i wide in region of ovary ; body

slender and almost circular in cross section. The suckers measure

72^ in diameter, and the acetabulum is situated about 170/* caudad

of the oral sucker. Esophagus simple; intestinal ceca unite 1.632

mm. from posterior end of body. Ovary spiral, 255/i, long, and situ-

ated anterior to cecal union. The vitellaria are composed of elon-

gate follicles which occupy the space from the cecal union to the

posterior end of body. Egg oval, 72/t to 74/x long by 22/x to 26/*

wide, and provided with a spinelike prolongation at each pole.

Cereari<t unknown or unrecognized.

Hosts.—Primary, mammals {Bos taurus and Felis domestica) ;

secondary, unknown.

Location.—Branches of the portal vein.

Distribution.—Asia (Russian Turkestan) and Europe (France).

ORNITHOBILHARZIA BOMFORDI (Montgomery, 1906), new combination

Figures 51-52

Synonyms.—Schistosoma bomfordi Montgomery, 1906, pp. 143-

147 (in Bos indicus; India).

Specific diagnosis.—Ornithohilharzia

:

Male 7.089 mm. long ; anterior portion of body 357/i wide
;
posterior

portion 408/* wide in region of testes and 170/* in diameter at caudal

extremity. The anterior portion of the body is flattened and the pos-

terior portion inrolled, forming the gynaecophoric canal. Cuticle

tuberculate and spiny; spines also present in suckers and in gj'nae-

cophoric canal. Oral sucker cup-shaped, 306/* in diameter; acetab-

ulum pedunculated, 340/* in diameter, and situated 850/* caudad of

oral sucker. Testes 61 in number, oval in shape, and measuring

100/* by 90/*, the total length of the chain of testes being 3.06 mm.,
or about three-sevenths of total body length. The seminal vesicle

is situated in front of the testes, about 200/1 caudad of the union of

the anterior and posterior portions of the body.

Female 7.31 mm. long by 172/i wide at the ovary. Cuticle devoid

of spines, except in suckers and at posterior end of body. Oral
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sucker subterminal, 46/u, in diameter; acetabulum slightly salient,

42)u, in diameter. Esophagus simple, 204^ long; intestinal ceca unite

posteriorly 1.819 mm. from the esophageal bifurcation; common
cecum 5.109 mm. long and terminating ITS/a from posterior extremity.

Ovary oval in outline, 300/a long, and situated in front of cecal union.

Uterus 1.4 mm. long; genital pore slightly salient and situated imme-

diately caudad of acetabulum. The vitellaria lie on each side of the

common cecum and extend from the cecal union to the posterior end

of body. Egg oval and provided with a terminal spine; immature

egg 100/i, to 115/x long by 44/a to 48/x wide, spine 8fi to lO/t long;

mature e^^g, containing a miracidium, 125/i, to 13G/A long by 53/x to

QOfi wide, spine Qfi to 8^ long.

Oercarm unknown or unrecognized.

Hosts.—Primary, mammal (Bos (Buhalus) hubalis==Bos indi-

ens) ;
secondary, unknown.

Location.—Mesenteric veins.

Disti^ibution.—Asia (India )

.

Schistosoma homfordi Montgomery and &. turkestanicuin Skrjabin

are transferred to the genus Ornithohilharzia on the basis of morpho-

logical similarity to other species of the genus. The number and

position of the testes in the male, and the shape and position of the

ovary in the female are so similar to those in Ornithohilharzia inter-

media Odhner, type of OrnithohUhurzia., that they are obviously

congeneric. The fact that both O. homfordi and O. turkestamcmn

are at present known only from mammalian hosts does not appeal to

the writer as being a matter of sufficient importance to justify their

retention in the genus Schistosoma. In view of the morphological

relationship of 0. homfordi and O. turkestanicum to species occurring

in birds, it may be assumed that these parasites, which are of rare

occurrence in their mammalian hosts, may be only accidental and

facultative parasites of these hosts, and it may be surmised that they

are normal parasites in birds of some sort.

The report of the occurrence of O. homfordi as a parasite of cattle

in France, by Marotel (1908), is apparently erroneous, as the species

which he described has an ^gg with two spines, one at each end, which

measures 80/x to 100/x long by 30/x to 35)U, wide. Since O. turkestani-

cimi is the only schistosome reported from cattle as having a large

number of testes, and an egg of the type described, it appears that

this was the species found by Marotel. Velu and Barotte (1924; p.

328) are apparently of this opinion as they give France as a locality

for O. turkestanioiim and their description of the egg of this si)ecies is

essentially the same as that given by Marotel for 0. homfordi.
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MICROBILHARZIA, new genus

Generic diagnosis.—Schistosominae : Male longer than female.

Gynaecophoric canal well developed, commencing in front of the

acetabulum. Suckers present in both sexes. Digestive tract similar

to that of Schistosoma. Testes 18 to 20 in number, arranged in two
irregular rows in anterior half of body. Genital pore situated about

midway between acetabulum and the anterior testis. Female slender,

almost cylindrical anteriorly, flattened posteriorly. Ovary loosely

spiral, slightly pre-equatorial in position. Uterus long and contain-

ing a single &gg. Vitellaria occupy about one-half of body length.

Larva unknown or unrecognized.

Type species.—Microhilhursia chapini^ new species.

MICROBILHARZIA CHAPINI, new species

Figures 37-38

Synonym.— rnitliohilliarzia species Chapin, 1924, p. 208.

Specific diagnosis.—Microhilhafrzia

:

Male 3.27 to 4.25 mm. long by 626|U, wide. Anterior part of body
short, subcylindrical

;
posterior part long and with the lateral edges

infolded, forming a deep gynaecophoric canal which originates ante-

riorly a short distance in front of acetabulum and extends to pos-

terior end of body. Cuticle lacking (apparently due to maceration)

in all specimens available for study. Oral sucker subterminal, 152ju.

in diameter; acetabulum pedunculated, ITS^a in diameter, situated

43Tju, caudad of oral sucker. Esophagus simple, bifurcating in front

of the acetabulum as in other schistosomes; intestinal ceca sinuous

and uniting posteriorly about 390/a from posterior end of body.

Testes 18 to 20 in number, arranged in two irregular rows originating

anteriorly about 540/x, to 550/j, caudad of acetabulum and extending

slightly posterior to equator of body. Seminal vesicle small and

situated about midway between acetabulum and anterior testis.

Female 3.7 mm. long by 100/x wide. Cuticle smooth. Oral sucker

poorly developed, 30/a in diameter. Ovary slender, loosely spiral,

390/x long when measured in a straight line and disregarding total

length of spiral, and slightly pre-equatorial in position. The vitel-

laria consist of transversely elongated follicles, and extend from the

distal pole of the ovary to the posterior end of body. Uterus long

and apparently containing but one Qgg.

Cercaria unknown or unrecognized.

Hosts.—Primary, birds {Marila affinis) ; secondary, unknown.

Location

.

—Mesenteric veins.

Distribution.—North America (United States; Shadyside, Md.).
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Tyye specimens.—United States National Museum Helminthologi-

cal Collections No. 25169; paratype No. 27888; collected by Dr. E. A.

Cliapin, January 20, 1923.

This trematode appears to have closer affinities with species of

Aitstrohilharzia than with those of any other genus. There are some

characters in this species which differ from A. terrigalensis^ type of

Austrobilharzia, to such an extent that the writer hesitates to place

his species in this genus; a new genus, Microhilliarzia, is therefore

proposed for it. In proposing this genus the writer realizes that the

characters given in the diagnosis may be of specific rather than of

generic value, but in order to include this species in Austrohilharzia^

or in any of the other genera, it would be necessary to emend the

generic diagnosis more or less extensively; this is regarded as inad-

visable until more material is available for study.

BiLHARZlELLiNAE, new subfamily

Suhfamiily diagnosis.—Schistosomidae : Male and female similar in

form, either flattened or threadlike. Suckers present or absent. Gynae-

cophoric canal absent or imperfectly formed. Paired intestinal ceca

short ; common cecum long, with or without lateral dendritic branches.

Testes numerous and situated along the course of the common cecum.

Uterus short and containing a single egg.

Type genus.—Bilharziella Looss, 1899.

KEY TO THE GENERA OF BILHARZIELLINAB

1. Body cylindrical or nearly so 2.

Body flattened 3.

2. Female unknown
; posterior end of body threadlike, middle portion wider

than either the anterior or posterior portions ; no gynaecophoric canal

;

suckers present Trichobilharzia, p. 29.

Male and female very long and slender
;
gynaecophoric canal reduced to a

short groove in the anterior part of the body ; suckers absent.

Gigantobilharzia, p. 30.

3. Suckers present; common cecum without lateral dendritic branches.

Bilharziella, p. 25.

Suckers absent; common cecum with short, lateral dendritic branches.

Dendritobilharzia, p. 28.

Genus BILHARZIELLA Looss, 1899

Generic diagnosis.—Bilharziellinae : Both sexes Avith the posterior

part of the body distinctly flattened. Female shorter than male. In-

testinal ceca united posteriorly at or near equator of body; common
cecum long, without lateral branches, and extending in a zigzag man-
ner to posterior end of body. Male genital opening situated on left

side of body a considerable distance caudad of acetabulum. Cirrus

pouch present, containing the prostate and the ejaculatory duct.
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Seminal vesicle long and free in the parenchyma. Testes, about 110 in

number, in posterior part of body on each side of the common cecum.

Female genital opening immediately posterior to acetabulum. Uterus

short and containing a single egg. Vitellaria situated on each side of

the common cecum. Egg elongated anteriorly, enlarged and provided

with a small spine posteriorly.

Type species.—Bilharziella polonica (Kowalewski, 1895) Looss,

1899.
KEY TO SPECIES OF BILHAEZIBLLA

Male 4 mm. long by SSO/ot wide; testes 110 in number; female 2 mm. long; egg

38.5/i to 400m long- by 100// wide, elongated anteriorly and widened posteriorly.

B. polonica, p. 26.

Male 2.3 mm. long by 96/u wide ; testes 50 to 70 in number ; female 3.4 to 4 mm.
long by 65// wide ; egg spindle-shaped, 226// long by 62// wide.

B. yokogawai, p. 27.

BILHARZIELLA POLONICA (Kowalewski, 1895) Looss, 1899

Figures 56-58

Synon/yms.—BllhaTzia polonica Kowalewski, 1895, pp. (1-27) 41-

70 (in Atuis hoschas fera and A. crecca; Poland) ; Schistosotnuon

polonicwnv (Kowalewski, 1895) Railliet, 1898, p. 412; Ornithohil-

Jiarzia polonica (Kowalewski, 1895) Tanabe, 1925, p. 258.

Specific diagnosis.—Bilharziella

:

Male 4 mm. long by 530/a Avide. Body flattened, lanceolate. Oral

sucker 102/x in diameter; acetabulum 136ju, in diameter and situated

about 760/x cauclad of oral sucker. Esophagus simple, bifurcating

in front of acetabulum ; intestinal ceca unite posteriorly a short dis-

tance anterior to equator of body; common cecum long, extending

caudally in a zigzag manner and terminating near posterior end of

body. Testes numerous, about 110 in number, situated on both sides

of the common cecum. Cirrus pouch present, containing the ejacu-

latory duct and a well-developed prostate. Seminal vesicle long and

only partially enclosed by the cirrus pouch. Genital pore on left

side of body, 800/x caudad of acetabulum.

Female about 2 mm. long and 250/a wide. Body form similar to

that of male. Oral sucker 51/a in diameter; acetabulimi 68/x in diam-

eter and situated 370/x caudad of oral sucker. Digestive tract similar

to that of male. Ovary weakly spiral and situated in front of cecal

union. Uterus short and containing a single egg. Genital pore

situated immediately caudad of acetabulum. Vitellaria composed

of numerous follicles lying on each side of the common cecum.

Egg 385)u, to 400/x long by 100/a wide, elongated anteriorly and widened

posteriorly, and provided with a small hooklike spine.

Cercana unknown or unrecognized.
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Hosts.—Primary, birds {Anas platyrhynchos {^A. hoschas fera),

A. platyrhynchos domestica^ Querquedvla querquedvla {=Anas quer-

quedula), Nettion crecca {=Anas crecca) Daflla acuta {^A7ias
acuta), Fuligula fuUgula {=Nyroca fuligula, =Fuligula cristata),

Ardea cinerea, Nyroca leucophthalvia {=Fidigula leucophthalma)

and Cygnus olor) ; secondary, unknown.

Location.—Abdominal blood vessels.

Distribution.—Europe (Poland and Russia) and North America
(United States National Zoological Park, Washington, D. C).
This species is represented in the Helminthological Collection of

the United States National Museum by a single male specimen. No.

17432, collected October 8, 1907, by Dr. M. C. Hall, from a swan,

Cygnus olor, which died in the National Zoological Park. This speci-

men is 3.4 mm. long by 300;li w^ide. The oral sucker is 130/a in diam-

eter; the acetabulum is pedunculated, 182/x in diameter, and situated

600/x caudad of oral sucker. Such other characters as can be ascer-

tained correspond so closely to those of B. polonica that there appears

to be no doubt as to its specific identity.

BILHARZIELLA YOKOGAWAI Oiso, 1927

Figures 61-64

Speoi'fic diagnosis.—BilharzielJa

:

Male flat, 2.3 mm. long by 96/x wade ; sides of body parallel, poste-

rior extremity truncate. Gynaecophoric canal short, extending from

immediately caudad of acetabulum to level of cecal union (accord-

ing to Oiso's figure). Oral sucker subterminal; acetabulum situated

about 300ja caudad of oral sucker. Esophagus about 250/a long:

intestinal ceca unite about 500|u. from anterior end of body ; common
cecum sinuous and terminating about 75ju, from posterior extremity of

body. Testes oval, 50 to 70 in number, situated on each side of the

common cecum; seminal vesicle large and irregular in outline, and

situated between the cecal branches.

Female very slender, 3.4 to 4 mm. long by 65/li wide. Egg spindle-

shaped, 226ju long by 62//, wide, and containing a well-developed mi-

racidium.

Cerceria furcocercous, pharj-ngeal (?), spinose. Body cylindrical

in shape, 262/x long by 64/1 wide ; tail stem 363)u, long by 39/Lt wide ; fur-

eal rami 258/i, long by 19)u, wide. Eyespots present, situated about

100/x from anterior end of body. Acetabulum comparatively large

and well developed, and situated 235|it from anterior end of body.

Pharynx present (?). Penetration glands consist of three pairs of

large cells, the ducts of which open at anterior edge of oral sucker

and are capped by an equal number of piercing spines. Germ cells

lie in median line caudad of acetabulum. Excretory system pattern

consists of seven pairs of flame cells in body and one pair in tail stem.
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Hosts.—Primary, birds (duck, presumably Anas 'platyrhynchos do-

mestica) secondary, snail {Lymnaea radix)

.

Location.—Portal and intestinal veins.

Distribution.—Formosa.

Genus DENDRITOBILHARZIA Skrjabin and Zakharow, 1920

Generic diagnosis.—Bilharziellinae : Body of both sexes elongated.

Cuticle without spines or tubercles. Suckers absent. Digestive sys-

tem similar to that in Bilharziella; common cecum long, zigzag, and

provided with short, club-shaped or branched, lateral ceca. Genital

pore of male in anterior part of body and to the left of median line.

Testes numerous, situated on each side of the common cecum and ex-

tending from the cecal union to the posterior end of body. Ovary
spiral and situated between the cecal branches. Vitelline follicles

numerous, situated along the course of the common cecum.

Type species.—Dendritohilharzia pulverulenta (Braun, 1901)

Skrjabin, 1924.

This genus has many characters in common with Bilharziell-a., but

the writer regards the absence of suckers and the branched condi-

tion of the common cecum as characters warranting the recognition

of DendHtobilhrn^zia as a valid genus. Since Dendritohilharzia

odhneri Skrjabin and Zakharow, 1920, was later recognized by Skrja-

bin (1924) as identical with BilharzieUa puLvervlenta Braun, the

name of the type species becomes D. pulverulenta (Braun, 1901)

Skrjabin, 1924.

KEY TO THE SPECIES OF DENDRITOBILHARZIA

Male 8 to 8.3 mm. long by 1 to 1.5 mm. wide ; female 1.57 mm. long by 0.29 mm.
wide ; in Querquedula guerquedula and Anas platyrhynchos.

D. pulverulenta, p. 28.

Male unknown. Female 14.2 mm. long by 1.41 mm. wide ; in Pelecanus onocrotalus,

D. loossi, p. 29.

DENDRITOBILHARZIA PULVBRULENTA (Braun, 1901) Skrjabin, 1924

Figures 53-54

>Synony7ns.—BilharzieUa pidverulenta Braun, 1901, pp. 946-947

(in Anas querquedula; Africa) ; Dendritohilharzia odhneri Skrjabin

and ZakharoAv, 1920, pp. 2-4, 6.

Specific diagnosis.—Dendritohilharzia.

Male 8 to 8.3 mm. long by 1 to 1.5 mm. wide. Cuticle without

spines or tubercles. Suckers absent. Esophagus 690^ long; in-

testinal ceca united posteriorly about 920/x from the esophageal bi-

furcation; common cecum long and zigzag, and provided with short
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club-shaped, sometimes branched, lateral ceca. Testes about 110 in

number, situated along the common cecum for its entire length.

Seminal vesicle long, spiral, and situated in the anterior sixth of

body. The genital pore is located on the left side about 1.35 mm.
from anterior end of body.

Female (according to Semenov (1927) 1.5657 mm. long by 0.2875

mm. wide. Body divided into two parts by an irregular transverse

groove, the anterior portion being 0,4228 mm. long and the posterior

portion 1.1427 mm. long. Suckers absent. Oral aperture terminal.

Esophagus slightly wavy; common cecum zigzag and extending to

posterior end of body. Ovary 0.1028 mm. long by 0.0914 mm. wide,

situated iraLmediately caudad of the transverse groove and to one side

of median line. Vitelline follicles numerous and distributed

throughout posterior part of body.

Gercai^ unknown or unrecognized.

Hosts.—Primary, birds {Querquedula querqued<ula {'=Anas quer-

quedula) and Anas platyrhynchos {
— A. hoschas)) ; secondary, un-

known.

Location.—Blood vessels.

DistHhution.—Africa (Dongola, Sudan), and Europe (Russia).

DENDRITOBILHARZIA LOOSSI Skrjabin. 1924

Specific diagnosis.—Dendritohilharzia.

Male unknown.

Female 14.2 mm. long by 1.41 mm. wide. Oral sucker and acetabu-

lum absent. Eso^^hagus 450/a long ; intestinal ceca united posteriorly

about 3.47 mm. from the esophageal bifurcation; common cecum as

in D. fulvervlenta. Genital organs, consisting of a spiral, tubular

ovary, and an unpaired vitelline duct, lie in the space between the

intestinal ceca. The vitellaria consist of follicles situated along

the course of the common cecum.

Cercaria unknown or unrecognized.

Hosts.—Primary, birds {Pelecanus onocrotalus) ; secondary, un-

known.

Location.—Blood vessels.

Distribution.—Europe (Russia)

.

This description is taken from that of Skrjabin (1924). Un-

fortunately very little detail is given as the description was based

upon a single female specimen. In discussing this species, Skrjabin

regards it as unlikely that this form could be identical with D.

pulverfiilenta because of the great difference in size.

Genus TRICHOBILHARIA Skrjabin and Zakharow, 1920

Generic diagnosis.—Bilharziellinae ; body slender and divided into

two portions; the anterior wider portion separated from the posterior
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threadlike portion by a slight dilation. Oral sucker smaller than

acetabulum. Gynaecophoric canal absent. Cirrus pouch and semi-

nal vesicle present. Testes numerous and situated in posterior por-

tion of body. Female unknown.

Type species.—Trichohilharzia kossarewi Skrjabin and Zakharow,

1920.

TRICHOBILHARZIA KOSSAREWI Skrjabin and Zakharow, 1920

Figure 55

Specific diagnosis.—TrichohUharzia.

Male 4 mm. long; anterior portion of body 60/a wide, posterior

portion 20/^ wide ; between the anterior and posterior portions the

body is dilated to 150/x in width and this part is covered with fine

spines. Oral sucker 30/^ in diameter; acetabulum 50ju, in diameter,

spiny, and situated 690/i caudad of oral sucker. Testes numerous,

50/x long by 18/^ wide, and situated in the posterior, threadlike por-

tion of body. Cirrus pouch 200/x long. Seminal vesicle 220;tt long.

Genital pore 1.26 mm. from anterior end of body.

Femdie unknown.

Cercaria unknown or unrecognized.

Hosts.—Primary, birds {Querquedula querquedula { = Anas cir-

cia)

)

; secondary, unknown.

Location.—Blood vessels.

Distribution.—Europe (Russia )

.

Genus GIGANTOBILHARZIA Odhner, 1910

Generic diagnosis.—Bilharziellinae : Female cylindrical and shorter

than the somewhat flattened male. Posterior extremity of both sexes

provided with lateral lobelike projections. Cuticle without spines or

tubercles. Suckers absent. Gynaecophoric canal reduced to a short

groove, situated in anterior part of body. Digestive system similar

to that of BiJharzieTla. Testes originate caudad of gynaecophoric

canal and extend to posterior end of body. Cirrus pouch absent.

Genital pore situated at anterior end of gynaecophoric canal and
slightly to the left of the median line. Ovary moderately long and
spiral. Vitelline follicles occupy about nine-tenths of body length.

Uterus short and containing a single egg.

Type species.—GigantohilhaTzia acotylea Odhner, 1910.

GIGANTOBILHARZIA ACOTYLEA Odhner, 1910

Figures 59-60

Specific diagnosis.—Gigantohilharzla.

Male 140 to 165 mm. long by 250/a to 350|U, wide in expanded speci-

mens; when preserved, the length is about one-half that of expanded
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specimens, the width being 450)ii to 650/a and the thickness about three-

fourths of the width. Anterior end of body either pointed or bhint,

depending upon the amount of contraction during fixation
;
posterior

end provided with peculiar lobelike projections which give it the

appearance of being obliquely truncate. Suckers absent. The gynae-

cophoric canal is reduced to a groove-like depression, 550/i to 750/x

long by lOOfx wide in flattened specimens, and situated 500/a from

anterior end of body. Oral opening terminal; esophagus 180/i. long;

intestinal ceca short and united posteriorly at anterior end of gynae-

cophoric canal ; common cecum long and terminating near posterior

end of body. Testes consist of numerous follicles situated along

the course of the common cecum. Terminal portion of genital system

(Endapparat) consists of a cirrus pouch containing the ejaculatory

duct, prostate, and a portion of the seminal vesicle, and is situated

between the branches of the intestinal ceca. The genital pore is

situated on a small papilla at the anterior end of the gynaecophoric

canal and slightly to the left of the median line.

Femole 30 to 35 mm. long, slender, circular on cross section, and

lOO/u, to 120)ii in diameter. Anterior end of body attenuated ; the pos-

terior end is similar to that of the male. Esophagus TOOju, to 900/i,

long; intestinal ceca unite posteriorly about 2 to 3 mm. from anterior

end of body; common cecum slender and extending to posterior ex-

tremity of body. Ovary tubelike and spiral, situated anterior to the

cecal union. The oviduct arises from the posterior pole of the ovary

and passes to a large seminal receptacle, and then extends forward

ventrally to the ovary and unites with the vitelline duct a short dis-

tance in front of the ovary. Vitellaria unpaired, composed of

rounded follicles extending from the cecal union to the posterior end

of body. Uterus short and containing but one o^g^. Genital pore

median, about 60/x from the anterior extremity. Egg oval, about

lOOja long.

Cercaria unknown or unrecognized.

Hosts.—Primary, birds {Larus fuseus, Hydrocoloeus melano-

cephalus and FI. ridihundus) ; secondary, unknown.

Location.—Intestinal veins.

Distribution.—Europe (Sweden and England).
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EXPLANATION OF PLATES

ABBREVIATIONS

ac. Acetabulum.

c. Common cecum.

cb. Cecal branches.

cp. Cirrus pouch.

e. Egg.

es. Eye spot.

exh. Excretory bladder.

exp. Excretory pore,

/c. Flame cell.

gc. Gynaecophoric canal.

gp. Genital pore.

grmc. Germ cells.

hg. Head gland.

Ic. Laurer's canal.

n. Nervous system.

oes. Esophagus.

oesg. Esophageal glands.

OS. Oral sucker.

ov. Ovary.

ovd. Oviduct.

pq. Penetration glands.

pgd. Penetration gland ducts.

ph. Pharynx.

ps. Penetration spines.

shg. Shell gland.

sr. Seminal receptacle.

sv. Seminal vesicle.

t. Testes.

ut. Uterus.

was. Vas deferens.

vd. Vitelline duct.

vit. Vitellaria.

vr. Vitelline reservoir.
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Plate 1

Schistosoma haematobium

Figure 1. Anterior end of male. Original.

2. Male and female. After Manson-Bahr and Fairley, 1920.

3. Egg ;
greatly enlarged. After Looss, 1896.

4a. Cercaria. After Betteucourt and Borges, 1922.

4&. Cercaria showing excretory system. After Bettencourt and Borges,

1922.

Schistosoma incognitum

5. Egg. After Chandler, 1926.

Plate 2

Schistosoma niansoni

Figure 6. Anterior end of male; lateral view. Original.

7. Anterior end of male ; ventral view. Original.

8. Male. After Manson-Bahr and Fairley. 1920.

. 9. Female. After Manson-Bahr and Fairley, 1920.

10. Cercaria. After Faust, 1920.

11. Egg. After Cort, 1919.

Plate 3

Sell Istosoma japonicum

Figure 12. Male. Original.

13. Female. Original.

14. Cercaria. After Cort, 1919.

15. Cercaria showing excretory system. After Cort, 1919.

16. Egg. After Cort, 1919.

Plate 4

Schd^tosoma spindalis

Figure 17. Male with female in the gynaecophoric canal. After Vryburg, 1907.

IS. Anterior end of male. After Vryburg, 1907.

19. Female. After Vryburg, 1907.

20. Cercaria. After Soparkar, 1921,

21. Cercaria showmg excretory system. After Soparkar, 1921.

22. Egg. After Montgomery, 1906.

Plate 5

Soil istosoma hovis

Figure 23. (a) Male, (6) female, (c) egg. After Khalil, 1924.

24. Male and female. After Louckart, 1894.

25. Eggs. After Sonsino, 1876.
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Plate 6

Sohistosoma- indicum

Figure 26. Male; from sheep. Original.

27. Female; from sheep. Original.

28. Female genital system. Original.

29. Egg. After Montgomery, 1906.

Plate 7

ScMstosomatium pathlocopticum

FigubeSO. Male and female. After Tanabe, 1923.

31. Cercaria. After Tanabe, 1923.

32. Egg. After Tanabe, 1923.

Plate 8

Heterobilharzia amcricana

Figure 33. Male. Original.

34. Male; somewhat flattened. Original.

ParascMstosomdtiiini anhingae

35. Female. Original.

Plate 9

Austrobilharsia terrigalensis

36. Male and female. After Johnston, 1917.

MioroMlharzia chapmi

37. Male and female. Original.

38. Male; ventral view. Original.

Plate 10

OmithoMlharsm intermedia

39. Male and female. After Odhner.

OrnithoMlharzia canaliculata

40. Male and female. After Braun, 1902.

Omithobilharsia Tcowalewskii

41. Male. After Parona and Ariola, 1896.

42. Posterior end of male. After Parona, 1899.

Plate 11

OrnithoJyilharzia odhneri

Figure 43. Male. After Faust, 1924.

44. Female. After Faust, 1924.

45. Female genital system. After Faust, 1924.
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Plate 12

Ormthobilharsia turkestanicum

Figtjbb46. Male and female. After Skrjabin, 1913.

47. Female ; showing digestive system. After Skrjabin, 1913.

48. Posterior end of male. After Skrjabin, 1913.

49. Female genital system. After Skrjabin, 1913.

50. Eggs. After Skrjabin, 1913.

Plate 13

Ormthobilharzia bomfordi

FigtjheSI. Male and female. After Montgomery, 1906.

52. Egg. After Montgomery, 1906.

Dendritobilharzia pulverulenta

53. Male. After Braun, 1902.

54. Male. After Skrjabin and Zakharow, 1920.

Trichobilharzia kossarewi

55. Male. After Skrjabin and Zakharow, 1920.

Plate 14

Bilharziella polonica

Figx7Be56. Male. After Kowalewski, 1895.

57. Female. After Kowalewski, 1895.

58. Egg. After Kowalewski, 1895.

OigantobUharzia acotylea

59. Male; (a) anterior end showing gynaecophorlc canal, (&) posterior

end, (c) anterior end showing digestive and reproductive systems.

After Odhner, 1910.

60. Female; (o) anterior end, (&) female reproductive organs. After

Odhner, 1910.

Plate 15

Bilharziella yokogavoai

Figure 61. Male; ventral view. After Oiso, 1927.

62. Male ; anterior end showing gynaecophoric canal. After Oiso, 1927.

63. Egg. After Oiso, 1927.

64. Cercaria. After Oiso, 1927.

o
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Schistosoma haematobium and S. incognitum

For explanation of plate see page 37



U. S. NATIONAL MUSEUM PROCEEDINGS. VOL. 75, ART. 18 PL. 2
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6. ^ ^

Schistosoma mansoni

Fob explanation of plate see page 37
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7/^C.

Schistosoma japonicum

For explanation of plate see page 37



U. S. NATIONAL MUSEUM PROCEEDINGS. VOL. 75. ART. 18 PL. 4

Schistosoma spindalis

Foa EXPLANATION OF PLATE SEE PAGE 37
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2^.

2a.
Schistosoma bovis

For explanation of plate see page
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/mm

Schistosoma indicum

For explanation of plate see page 38
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SCHISTOSOMATIUM PATHLOCOPTICUM

For explanation of plate see page 38
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2mm
HETEROBILHARZIA AMERICANA AND PARASCH ISTOSOMATIUM ANHINGAE

FOH EXPLANATION OF PLATE SEE PAGE SS
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AUSTROBILHARZIA TERRIGALENSIS AND M ICROBI LHARZI A CHAPINI

For? EXPLANATION OF PLATE SEE PACE 38
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\'^

^^

/*

^a
Ornithobilharzia intermedia. Ornithobilharzia canaliculata. and Ornith-

obilharzia kowalewskii

For explanation of plats see page 38
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ORNITHOBILHARZIA ODHNERI

For explanation of plate see page 38
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Ornithobilharzia turkestanicum

For explanation of plate see page 39
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ORNITHOBILHARZIA BOMFORDI. DENDRITOBILHARZIA PULVERULENTA, AND Trich-
OBILHARZIA KOSSAREWI

For explanation of plate see page 39
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BiLHARZIELLA POLONICA AND GiGANTOBI LHARZIA ACOTYLEA

For explanation of plate see page 39
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BiLHARZIELLA YOKOGAWAI

FCR EXPLANATION OF PLATE SEE PAGE 39





A REVISION OF THE BEETLES OF THE TENEBRIONID
TRIBE USECHINI, WITH DESCRIPTIONS OF A NEW
GENUS AND NEW SPECIES

By Frank E. Blaisdell, Sr.

Professor oj Surgery, Emeritus, Stanford Medical School, San Francisco, California

The following revision is the direct outcome of having received a

most remarkable addition to the tenebrionid tribe Usechini, which

was transmitted to me as a loan for study by the late Dr. E. A.

Schwarz and Mr. H. S. Barber of the United States National Museum.
A careful examination of the morphological characters of Usechus

lacerta Motschulsky, the only previously known member of the tribe,

revealed the need of a revision on account of a number of misstate-

ments in the literature regarding the generic and specific characters.

It is, indeed, most surprising how errors regarding important

structural characters have been set forth and perpetuated in works

of a systematic nature intended for students' use. Such instances

of inaccuracy are coming to light quite frequently under modern
methods of study.

In the Classification of the Coleoptera of North America (LeConte

and Horn), under the definition of the tribes of the Tentyriinae it is

said on page 360, that the eyes in the Usechini are round, and there

given in direct dichotomous comparison with the Zopherini, when as

a matter of fact the eyes are transverse in both of the tribes; and

again, in the descriptive citation of the characteristics of the Usechini

it is said (p. 365 of the classification) that the mentum conceals the

maxillae at base and the ligula in part, which likewise is not correct

for the cardo and stipes visibly fill the buccal fissures in the species

described below. Another misleading statement (p. 365) is that

regarding the antennae which are described as " ten-jointed, as the

eleventh is closely united with the tenth, and is represented only by

a pubescent space at the tip of the latter." Such is not the case,

however, for the eleventh joint is oval, and more or less feebly trans-

verse and not so closely united to the tenth as to be difficult of

observation. In the Revision of the Tenebrionidae of America, Horn
repeats the error regarding the eyes (p. 257) but corrects that con-

cerning the eleventh antennal joint (p. 273).

No. 2790.—Proceedings U. S. National Museum. Vol. 75, Art. 19

40747—29 1
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Col. T. Lincoln Casey in his review of the Tentyriinae^ improved

matters, but failed to completely determine the character of the eyes in

Usechus lacerta Motschulsky and nucleatus Casey, no doubt on account

of the head of the insects being almost invariably deeply retracted

into the prothorax. Even with a good series no attempt was made
to extend the head to determine such an important character. Casey

differs from Horn regarding the character of the epipleurae, saying

that the elytra are without true epipleurae (p. 482 of the above

paper). The present writer agrees with Horn in considering that

true epipleurae are present and moderately well defined from the

elytral disk.

Horn's definition of the family Tenebrionidae has to be modified

so as to read: "Anterior coxal cavities usually closed behind, occasion-

ally more or less open.^' According to his views it might be debatable

as to whether or not the Usechini should be retained in the

Tenebrionidae. He opposed the European entomologists in retaining

Boros and Pytho, and others in the present family on account of the

fact that they have the anterior coxal cavities open behind. It is

my opinion that radical changes will have to be made in some parts

of the Tenebrionidae when a more critical survey has been made of

the genera and species. There is an urgent need for the study of the

genitalia of the entire family.

In the classification the family Tenebrionidae is divided into three

subfamilies, namely, Tentyriinae, Asidinae, and Tenebrioninae. In

the Leng Catalogue it is divided into 22 subfamilies, the Asidinae

(Asidini) being given as a tribe in the Tentyriinae. In the sequence

of tribes the Usechini follows after the Nosodermini..

Tribe USECHINI

Body apterous, surface roughly sculptured ; mandibles bifid at tip

;

mentum relatively large, rounded at apex, not conceahng the ligula

or base of the maxillae; submentum with a spiculiferous puncture

(male) at middle near base of mentum; antennae 11-jointed, outer 3
!j

joints forming a club. Antennal fossae marginal and superior,
,j

invisible from beneath; eyes not convex, transverse and coarsely

faceted. Anterior and middle coxae rather widely separated by the

sterna ; anterior coxae more or less open behind ; middle coxal cavities '

inclosed by the sterna without trochantin; posterior coxae small,

oval, distant; metasternum short, epimera linear ; epipleurae entire,-,

more or less moderately defined from the elytral disk, wide at base]

beneath the humeri. Legs short, tibiae with or without spurs; tarsii

without plantar grooves beneath and sparsely clothed with hairs.

iProc. Washington Acad. Sci., vol. 9, 1907 pp. 481-484.
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The tribal secondary sexual characters have heretofore been con-

sidered obscure. In the male the submentum bears a distinct spiculif-

erous puncture at middle near the base of the mentum; the spicule

s short, stout, and rigid.

Genus USECHUS Motschulsky

Usechus Motschulsky, Bull. Soc. Imp. Nat. Moscou, vol. 18, 1845, pt.

1, p.79.

Form oblong-oval , moderately depressed . Eyes concealed in repose

,

transverse, separated above by a distance about equal to three times

their greatest anteroposterior diameter, posterior border nearly

straight—very feebly arcuate, very slightly to somewhat distinctly

emarginate anteriorly behind the antennae, superior border rounded,

truncated below by the prominent obtusely angled lateral border of

the genae. The latter visible from above and slightly more promi-
nent laterally than the sides of the front before the eyes. Tempora
straight, parallel, and not more prominent than the eyes. Labrum
short and transverse.

Antennae stout and gradually incrassate, short, joints closely artic-

ulated, basal joint shorter than the second and deeply seated in the

antennal fossa; last three joints dilated, slightly compressed, forming

a feebly differentiated and closely articulated 3-jointed club. Man-
dibles rather slender apically, deeply bifid, lobes acute, the superior

slightly longer. Antennal fossae not entirely visible from above,

but nearly hidden anteriorly by the horizontal sides of the pronotum.
Scutellum minute, often apparently absent, when present slender,

entering but feebly between the elytra. Epipleurae flat in subhori-

zontal plane, rapidly broadening toward the base and more or less

distinctly defined by a rough subcariniform line of asperities toward
the humeri. Anterior coxal cavities more or less open behind. Tibial

spurs apparently obsolete (invisible).

USECHUS LACERTA Motschulsky

Plate 1, figures 5, 8, 9

Usechus lacerta Motschulsky, Bull. Soc. Imp. Nat. Moscou, vol. 18, 1845,

pt. 1, p. 79, pi. 1, fig. 9.

Form elongate-oval, roughly sculptured. Color black to piceous,

or paler according to degree of immaturity; luster dull to slightly

shining. Pubescence sparse, yellowish, hairs short and subsquami-
form, denser on the summits of the elytral tubercles.

Head and mouth parts small, frontal suture obsolete, epistoma
truncate at apex, sides of the front strongly converging and slightly

arcuate from the feebly convex supra-antennal convexities, angles

moderately rounded. Front scarcely convex, impressed within the

sides; moderately coarsely and sparsely punctate above and beneath,
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each puncture with a short decurved yellow hair. Antennal club not

abruptly formed, ninth joint evidently not quite as wide as the

eleventh, the latter transverse.

Pronotum as wide as long, widest at middle where the sides are

subangulately prominent at end of the antennal fossae, thence strongly

convergent and nearly straight to the apex, feebly convergent and
slightly arcuate or feebly bisinuate to the basal angles, which are

rectangular or feebly prominent laterally and slightly blunt; apex

feebly emarginate and the angles obtuse and not prominent anteri-

orly; base broadly arcuate, sinuate near the angles; disk very

moderately convex, impressed along the middle, often more or less

obscurely so posteriorly; rather broadly and arcuately impressed and

smooth behind the antennal fossae with the lateral margin quite

strongly reflexed, anteriorly slightly less so and forming the inner mar-

gin of the antennal fossa ; surface coarsely but not densely tuberculose

Figure l.—Diagrams showing relation between the fifth and seventh costate intervals

OF THE ELYTRA IN USECHUS: a-a, SUMMIT OF THE APICAL DECLIVITY; A, LACERTA MOTSCHULSKY;

B. HORNI N. VAR.; C. SANTACLARAE N. VAR.; D, TRINITATI3 N. VAR.; E, NUCLEATUS CASEY

and with an elongate-oval pitlike depression at middle near the base,

and an antebasal transverse impression extending from near the

basal angle to the side of the median impression.

Prosternum with coarse tubercles like those of the upper surface,

each tubercle with a stiff yellow hair. Intercoxal process short, hor-

izontal, truncate, and feebly bisinuate at apex, scarcely extending

beyond the posterior border of the acetabula; surface impressed at

middle of apex and within the lateral margins against the acetabula.

Elytra about one-half longer than wide, a little wider than the

pronotum; sides parallel to feebly arcuate, broadly sinuate between

the tubercle on the lateral margin of the declivity and the apical

tumescence. Surface coarsely punctate, punctures in single rows

and the alternate intervals costate as follows: Intervals 3, 5, and 9,

distinctly costate, the seventh feebly so, but not joining the fifth at
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tubercle on summit of the apical declivity (fig. 1, A) ; third costa entire

and bituberculate posteriorly—at summit and middle of the declivity,

ending in the apical tumescence; ninth costa submarginal and entire,

continous with the reflexed humeral margin anteriorly and ending in

the apical tumescence posteriorly, being distinctly tuberculate at

middle of the apical declivity laterally. Interval four not in the

least convex, sixth and eighth nearly or quite obUterated, all irregular

from the two adjoining series of coarse punctures; the sutural

interval becomes distinctly convex at sides of the scutellar depres-

sion and attains the basal margin independantly of the third, the

two expanding on the basal edge and forming a prominent margin.

Second and third series of punctures very deep and perforate in the

central and basal portion of the disk, each puncture bounded later-

ally by a small decurved and overhanging tubercle, punctures usually

fille^ with detritus. Intrahumeral impressions asperately sculptured.

Scutellar depression scarcely declivous anteriorly, scutellum narrowly

triangular, very small, feebly or not at all entering between the elytra.

Abdomen with the ventral sutures deeply impressed, apical and basal

margins abrupt and more or less crenulate ; segments 1,2, and 3 almost

impunctate laterally. Lateral margins of the segments thick, especi-

ally that of the fifth at apex; the fifth rather deeply impressed laterally

and subcarinate on the median line. Under surface of the body very

coarsely punctate. Tarsi short and slender; claws small and slender.

Male.—Abdomen very feebly impressed in middle third of segments

1, 2, 3. Surface of fifth segment more strongly impressed laterally,

less convex, the impression divided by a median convexity. Posterior

margin of the anterior coxal cavities more or less narrowly open.

Female.—Abdomen evenly convex. Fifth ventral less broadly

impressed and more in the form of a coarse submarginal groove;

posterolateral triangular area of the first segment impunctate. Pos-

terior margin of the anterior coxal cavities slightly more widely open.

Measurements.—Length 3.1-5.5 mm.; width 1.4-2.1 mm.
Distribution.—CaHfornia (Duncan Mills, Sonoma County, July 16,

1908; Lagunitas, Marin County, September 22, 1912).

Habitat.—On fungus and under moldy bark of dead trees where

slightly humid.

In addition it may be noted that in lacerta the pronotal discal

impression behind each antennal fossa is impunctate, that the costate

seventh elytral interval ends at basal fifth behind the humeral

impression. The sutural rows of punctures attain the margin

between the apical tumescences, the latter being mainly in fine with

the costate third interval ; the costate basal parascutellar portion of

the sutural interval curves slightly outward around the scutellar

impression, the latter rather cavernously unipunctate each side

beneath the costae.
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The tenth interval on the deflexed side of the ely^tral disk is invisi-

ble from above, slightly costate, joins the epipleural margin just

behind the humeri and posteriorly attains the outer part of the apical

tumescence. The epipleural margin attains the humeral angle and
elytral apex; the submarginal line of punctures is quite entire.

On account of lacerta Motschulsky being the type of the genus it

has been described in detail. This is necessary to differentiate three

other phases that are considered to have racial characteristics.

USECHUS LACERTA HORNI, new variety

Plate 1, figures 2, 6

The variety horni differs from lacerta Motschulsky in its smaller

size and feebly convex alternate elytral intervals. The elytral tuber-

cles are entirely obsolete or feebly developed. The seventh elytra

costa (fig. 1,B) joins the fifth at about apical third of costa and
the sixth interval is obsolete anterior to the union; eighth interval

obsolete between the two rows of serial punctures internal to the

costate ninth interval, the latter not in the least tuberculate at sides

of the apical declivity, although in some specimens an incipient

tubercle may be present. Anterior coxal cavities more or less open

posteriorly.

The antennal club is narrower, joints 10 and 9 quite equal, eleventh

more rounded and scarcely longer than wide.

Measurements.—Length (type) 3.8 mm.; width 1.25 mm.
Type locality.—California (Duncan Mills on the Russian River,

Sonoma County). Collected on July 16, 1908, by the writer. A
small series studied. Type a male in the author's collection. Para-

types in the United States National Museum and California

Academy of Sciences collections.

Paratypes.—Cat. No. 40378. U.S.N.M., from Santa Cruz Mountains,

Cahf. (Koebele).

USECHUS LACERTA SANTACLARAE, new yariety

Plate 1, figure 7

Form rather more robust than lacerta Motschulsky less parallel

and less roughly sculptured. Color castaneous to nigro-piceous.

Antennae less heavy, club more abruptly formed and there is a

greater and more noticeable difference between the width of the

eighth and ninth joints; the ninth and tenth very nearly equal in

width and length; eleventh slightly transversely oval. Prothoracic

basal impressions usually deep. The tubercles formed by union of

the fifth and seventh convex elytral intervals more elongate on summit

of the declivity. (Fig. 1, C.)

Measurements.—Length (type) 6 mm.; width 2.2 mm.
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Type locality.—Santa Clara County, Calif. Four specimens with-

out other data in the Van Dyke collection. Type a male and para-

type in the collection of the California Academy of Sciences, and one

in the author's collection. A paratype has also been deposited in the

collection of the United States National Museum in Washington.

Other specimens from the Koebele collection are in the California

Academy of Sciences and in the United States National Museum.
Paratype.—C&t. No. 40379, U.S.N.M.
Distribution.—Santa Cruz Mountains of California.

USECHUS LACERTA TRINITATIS, new variety

Less elongate and rather more robust than lacerta Motschulsky,

surface less roughly sculptured. Sides of the prothorax more promi-

nently angulate across the extremities of the antennal fossae, thence

more strongly convergent anteriorly to the apex. Pronotal disk

quite strongly sculptured, median groove broad, well defined by

prominent borders and basal impression rather deep.

Elytral sides more arcuate, the intervals nearly &s in lacerta: third

most pronounced on the apical declivity, seventh joining the fifth

(fig. 1, D) at about middle, thence quite prominent to opposite

tubercle of ninth; sixth interval slightly indicated between the strial

punctures, ninth very feebly angulate laterally at side of the declivity.

Discal punctures very coarse in the fu'st four series.

Antennal club less strongly developed than in lacerta. Ninth and

tenth joints about equal in length and width, the eleventh more

rounded, about as long as wide and scarcely as wide as the tenth.

First ventral segment feebly but distinctly impressed at middle.

Measurements.—Length (type) 4.5 mm.; width 1.6 mm.
Type locality.—Trinity County, Calif. Collected on January 17,

by E. R. Leach. Two specimens studied, holotype, male and,

allotype, female. Types in the author's collection to be deposited in

the collection of the California Academy of Sciences.

The variety trinitatis might correctly be considered a subspecies,

but on account of the small number of specimens studied it has been

thought best to give it a minimum grade.

USECHUS NUCLEATUS Casey

Plate 1, figure 1

Usechus nucleatus Casey, Ann. New York Acad. Sci., vol. 5, p. 176. Mar. 1890.

Form very much smaller in size, less elongate and relatively broader
than lacerta Motschulsky. Color brown-black to piceo-testaceous

and duller in luster. Pubescence sparse, consisting of slender yellow

subsquamiform hairs, denser on or at site of the tubercles.

Head finely and sparsely punctate. Eyes transverse, rather broadly
rounded above, broadly and very feebly emarginate behind the
antennae. The latter less stout than in lacerta; first two joints a
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little longer than wide, second as long as wide, others subequal in

length and slightly transverse; ninth and tenth more prominent

anteriorly; eleventh oval and about the same length as the tenth.

Pronotum nearly similar to that of lacerta, but with the median

discal impression more or less obsolete near the middle, with basal

pit deeper and rather more circular. The latter bounded laterally

by rather prominent margins that are somewhat faceted lateroposte-

riorly at point of contact with the basal elytral processes.

The antennal fossae extend further posteriorly than in lacerta to a

little distance behind the middle; their inner margin very moderately

reflexed. Disk broadly impressed behind the fossae and within the

reflexed lateral margin; the impressions extend inward along the

basal margin to the sides of the basal pit, are shallow and not

abruptly formed, with surface subglabrous.

Prosternal process truncate and flush with the posterior border of

the coxal cavities, as well as strongly margined against the acetabula.

Elytra coarsely sculptured, punctures large in regular series and

moderately deep. Intervals more or less discernable throughout

between the rows of punctures; the third, fifth, seventh, and ninth

rather moderately subcostate in greater part of their length; the

third being so for its entire length and terminating in the apical tumes-

cence, much thickened at base and joining the feebler parascutellar

ridge from the sutural interval, the two together forming a moderately

prominent and anteriorly projecting short process that overhangs

the basal pronotal margin, evidently abutting against the dorsolat-

eral facet on side of the basal pit when the prothorax is retracted

against the elytral base; laterally the process is continuous with the

basal margin, but abruptly formed medially, somewhat flattened and

moderately arcuate at apex. The second interval is not convex

anteriorly and is lost between the first and third behind the basal

process; seventh interval (fig. 1, E) is moderately costate, beginning

just behind the intrahumeral impression and terminating posteriorly

with the fifth in a small tuberculiform swelling at summit of the

apical declivity. The sixth and eighth intervals are noticeably

feebly convex, but irregular from the adjacent strial punctures; ninth

is costate throughout and submarginal and not tuberculate at side of

the apical declivity. The epipleural margin on the deflexed sides of

the elytra meets the ninth interval at the humeral angle. The
humeral margin is moderately reflexed and the angle obtuse; the

intrahumeral impressions are glabrous as well as the triangular

periscutellar space which is slightly anteriorly declivous and usually

quadripunctate. The scutellum is minute, elongate, and enters but

feebly or not at all between the elytra.

Abdomen almost impunctate toward the sides, especially in the

lateroposterior portion of segments one and two, which are much
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more finely punctured elsewhere, except on the basal segment;
impressions of the fifth only mdVierately marked. The first segment
is very broadly, feebly flattened at middle and between the coxae,

where the punctures are large, circular and shallow. The metaster-

nal surface between the four acetabula is distinctly and broadly

impressed with edges of the area slightly raised.

Male.—Submentum with a spiculiferous puncture. Middle of the

ventral abdominal segments slightly but appreciably impressed, the

impressed area gradually diminishing in extent from the second

toward the fifth; the latter more strongly impressed and feebly

pitlike at the sides within the marginal bead.

Female.—Submental puncture obsolete or minute. Middle third

of the first ventral segment impressed as in the male, the following

segments being evenly convex from side to side; the fifth more convex

at middle and less impressed as a whole within the thick marginal

bead, the lateral pitlike depressions being smaller but noticeable.

Measurements.—Length 2.9-4.3 mm.; width 1.18-1.6 mm.
Six specimens studied. Casey's types have been deposited in the

United States National Museum. Two of the four specimens

believed to be paratypes, given long ago by Col. T. Lincoln Casey
to Dr. E. A. Schwartz, were kindly transmitted to me for study and
contributed to the above revision of Casey's description. The type

has recently been examined by the author during a visit to the

Museum in Washington. Two other specimens from the same
museum are from Oregon (Linell collection) and the State of Wash-
ington (Morrison). The two other specimens were received as a

loan from Professor Beamer of the entomological department of the

University of Kansas. Casey writes that he had a large series before

him at the time he described the species, but I am informed that his

series now consists of 14 specimens, the labels of 3 of which indicate

"Hoopa Valley, Trinity River, Humboldt County (Fort Gaston)''

(the type locality), 1 indicates Areata in the same county, and 10,

which he probably considered duplicates unworthy of complete

labels, bear only the State label "Cal." He overlooked the basal

elytral processes. Casey's type is illustrated by photograph. Plate

1, figure 1.

In nucleatus all of the elytral intervals are more or less recognizable.

It has therefore served as a criterion for the determination of the

intervals in lacerta where part of the intervals are obsolete on account

of the closeness of the strial punctures.

USECHIMORPHA, new genus

Form subquadrato-oblong. Eyes deeply concealed in repose,

transverse, anterior and posterior borders parallel, quite straight and

not emarginate anteriorly, distinctly narrower than in UsecJius Mots-
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chulsky, and equal in width throughout, except at the upper border

where they are subacute and sHghtly arcuate anteriorly; lower border

truncated by the prominent lateral edge of the genae, separated on the

vertex by a distance less than twice their own width. Labrum well

developed.

Antennae not stout, funicle rather slender, joints three to seven;

equal in width, eighth widest and truncated at apex as seen from

below; terminated by a well formed, short oval and somewhat
compressed 3-jointed club; eleventh joint much smaller than the tenth

and rounded at apex. Mandibles not deepely emarginate at tip,

lobes short, subobtuse and subequal. Tempora rather long, straight,

parallel, very feebly convergent posteriorly, less prominent than the

Figure 2.—Usechimorpha barberi. a, head fully extended as seen
FROM beneath; 6. antenna, basal joint nearly concealed by thb
GENIAL plate

lateral border of the genae, the latter slightly wider than long and
visible from above. The head widest between the anterolateral

angles of the genae. Antennal fossae rather large, open, dorsal and
marginal, wholly visible from above.

Anterior coxal cavities widely open posteriorly, prosternal process

broad. Scutellum very small, elongate and entering for a short dis-

tance between the elytra at base. Intercoxal process of the first

abdominal segment broad, truncate between the coxae. Tibial spurs

small, slender, and distinct.

In Usechimorpha there is in the median line of the submentum, near

to base of the mentum, a moderately coarse spiculiferous puncture;



ART. 19 EEVISION OF THE USECHINI—BLAISDELL 11

spinule short and stout and probably a male character. A similar

structure occurs in the species of Usechus.

Genotype.— UsecJiimorpTia harheri, new species.

USECHIMORPHA BARBERI, new species

Plate 1, figures 3, 4

Color rufo-piceous, surface abundantly clothed with small decurved

yellowish, slender scalelike hairs; surface more or less coated with a

light gray scaly substance.

Head and mouth parts relatively small. Epistomal region before

the antennae depressed, obsoletely sculptured and sparsely pubescent,

abruptly and arcuately limited above by the raised surface of the

front before the eyes; epistomal apex broadly arcuate between the

feeble sinuations at the positions of the oblique sutures, angles mod-
erately rounded with the sides of the front, surface feebly convex.

Front between and anterior to the eyes obsoletely sculptured and
glabrous; vertex finely and subasperately sculptured. Labrum trans-

verse, arcuate at apex, surface with few punctules and very fine hairs.

The sharp lateral borders of the genal plates are visible from above

and the basal joint of the antennae at apex is nearly flush with it.

Head in repose retracted to the raised frontal line.

Antennae clavate, length slightly greater than the width of the

head across the eyes; basal joint less than twice as long as wide,

second scarcely longer than wide, third to the seventh, inclusive,

subequal in size and form, about as long as wide, short and subcy-

lindrical; eighth wider, scarcely longer, flaring and acutely margined

at apex; joints two to eighth, inclusive, form a rather slender funicle.

Ninth and tenth joints strongly transverse, the former twice as wide

as the eighth, tenth a third wider than the ninth, the tenth rather

deeply and arcuately emarginate receiving the smaller eleventh joint.

Joints ninth, tenth, and eleventh forming a sUghtly compressed, oval

club.

Pronotum as long as wide, widest at about middle across the apices

of the antennal fossae and there broadly angulate, thence the lateral

edge of the antennal fossae is straight, convergent, slightly declivious

anteriorly but not extending as far forward as the inner border of

the fossa, straight posteriorly and equally convergent to the obtuse

basal angles; base rather strongly arcuate and apparently finely

margined; basal angles more acutely rectangular beneath the more

superficial obtuse line; apex truncate in feeble circular arc between the

slightly rounded angles; disk irregularly convex, narrowly impressed

along the median Une from the apex, becoming more broadly so

behind the middle, rather arcuately declivious anterolaterally form-

ing the inner boundary of the antennal fossae which are wholly

visible from above as the result; surface obscurely quadritumescent.
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deeply impressed behind the fossae within the somewhat thickened

and more or less reflexed lateral margins, deeply and transversely

impressed at middle before the basal lobe, continuously so with the

lateral impressions.

Elytra about a third longer than wide, about as wide as the prono-

turn, sides parallel in basal three-fifths and slightly arcuato-undulate,

thence moderately convergent to apex which is not broadly rounded;

base feebly emarginate and adapted to the pronotal base; humeri
moderately rounded and not tumescent; surface irregular from rather

large incipient oval tubercles, which become most pronounced at and

on the upper apical declivity, there are also discernable two lateral

and a median one on each elytron, the former being most conspicuous.

A small depression within each humerus is usually present.

Ventral surface of the body pubescent as above. Prosternum not

tuberculose although rather irregular, the propleurae obscurely

subtuberculose; prosternal process slightly emarginate at apex; metas-

ternum somewhat broadly impressed in the central area. Abdominal
sutures not excavated, first and second feebly arcuate, fifth ventral

not impressed. Legs rather short and slender; tarsi slender.

Measurements.—Length 3.2 mm.; width 1.4 mm.
Eolotype.—Cat. No. 28851, U.S.N.M.
Type locality.—Near Eureka, Humboldt County, Calif.

Described from a single specimen, a male, deposited in the collection

of the United States National Museum, Washington, D. C.

Collected by H. S. Barber, to whom the species is dedicated. He
writes concerning the specimen as follows: The beetle was taken

while " sifting leaf-litter in a coniferous woods along a road 2 miles

east of the center of Eureka, Humboldt County, Calif. It was
taken together with the similarly obscure colydiid MegatapJirus."

UsecMmorpha harheri stands as an example of what can be obtained

by careful sifting, a method of collecting nearly entirely neglected

of late. Collectors desire larger and more spectacular things, some-

thing to make a show. Sifting may be irksome but it is less strenu-

ous. Among the microcoleoptera are found some of the most
marvelous and curious forms.

A synoptical statement of the differential characters for separating

the genera and species of the UsecMni described above may be given

as follows:
KEY TO GENERA OF USECHINI

Antennae with a feebly differentiated club; funicle stout; epistomal region of

the head convex; anterior coxal cavities more or less imperfectly closed

behind Usechus Motschulsky

Antennae with a well formed oval club; funicle slender; epistomal region dis-

tinctly impressed; anterior coxal cavities widely open behind.

Usechimorpha, new genus
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The species of the genus TJsechus may for the present be separated

in the following manner:

KEY TO SPECIES OF USECHUS

Elytral base without processes overhanging pronotal base; surface roughly

sculptured; elytral intervals in part obliterated by juxtaposition of the coarse

serial punctures.

Form elongate, parallel, coarsely sculptured; seventh costa discrete,

rarely joining the fifth, ninth, or pseudomarginal costate interval

strongly tuberculate at side of apical elytral declivity; antennal funicle

stout, eleventh joint wider then long lacerta Motschulsky
Form relatively broader, much less roughly sculptured; costate seventh

interval joining fifth at tubercle on summit of declivity, tubercle long;

costate ninth interval simply angulate at side of declivity; antennal

funicle stout, eleventh joint as in lacerta santaclarae, new variety

Form small, relatively robust, less roughly sculptured; costate intervals

devoid of tubercles (type), or tubercles incipient; costate seventh

interval joining fifth at middle of elytra; antennal funicle less stout,

eleventh joint scarcely transverse horni, new variety

Form similar to nudeaius, relatively more robust, sides more arcuate,

much less roughly sculptured as in santaclarae; costate seventh interval

joining fifth at tubercle, the latter elongate; costate ninth interval

angulate at side of declivity; ninth and tenth antennal joints less

transverse, club as long as wide trinitatis, new variety

Elytral base with short processes overhanging pronotal base; elytral intervals

more or less distinct between the rows of punctures; costate seventh interval

joining fifth at tubercle, the latter round; costate ninth interval feebly tuber-

culate at side of apical declivity nucleatus Casey

As a final test of the stability of certain characters it was found

that out of 26 lacerta Motschulsky, 20 had the costate seventh interval

discrete; in 4 that interval joined the fifth, while in 2, the seventh

was discrete on one side and joined the fifth on the other.

In 10 specimens of Santaclarae, the seventh interval joined the

fifth in all except 1, in that one the seventh was discrete. In this

variety the tubercle of the seventh is elongate and ridgelike, while

in lacerta it is shorter and rounded. The differential characters

appear to hold in a series and differ no more than in other species,

subspecies, and varieties.

There is no question regarding the specific distinctness of lacerta

and nucleatus. Typical horni is unique. Larger series are needed

for study.

On account of the difficulty of obtaining Motschulsky's works it is

thought best to give his descriptions of the species involved in the

present paper as an addendum.
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ADDENDUM

The following is an excerpt of Motschulsky's writings, 1845:^

228. USECHUS m. nov. gen.

H6t6rom6re. Les quatre anterieurs de cinq, les postdrieurs de quatre

articles; dernier article des tarses presque de la longeur de tous les pr6c6-

dents ensemble. Tete petite, chaperon arqu6, recouvrant en grande partie

la levre supdrieure et les mandibules; yeux caches sous le chaperon. Palpes

courtes et larges, dernier article ovolaire. Antennes n'atteignant pas le

milieu du corselet, moniliformes avec les trois derniers articles en massue
tronqu6e. Corselet beaucoup plus large et plus long que la tete, avec une
cannelure profonde de chaque cote pour recevoir I'antenne. Elytres pres-

que paralleles, convexes et couvertes d'dlevations et d'indgaliti^s comma
celles des Bolitophagus et Endophloeus. Fascies des Endophloeus.

USECHUS LACERTA. m. Tab. 1. fig. 9-9'. [See Plate 1, fig. 5.]

Elongatus, convexus, cribratus, squalidus, brunneus, parce setulosus;

capite minuto thorace subquadrato, antice angustato, lateribus reflexis,

crenulatis; scutello triangulari; elytris carinatis, interstitiis elongate scrobic-

ulatis, carinis postice in verrucae productis.

Long. 23^ lign. Larg. 1 lign.

U ressemble par sa taille et ces couleurs k VEndophloeus exculptus Parreya,

mais les cotes sur les 61ytres sont moins relevdes et les excavations lat6rales,

qui recoivent complfetement les antennes redressees en arrifire, le font

facilement reconnaitre.

II m'a etd envoyd comme venant de Californie."

Plate 1, fig. 9-9'. The figure is hand colored, dull brown and shows no

more than the photograph [Plate 1, fig. 5] shows.

EXPLANATION OF PLATE

(Photographs by H. S. Barber)

Figures enlarged about 10-13 diameters

Figure 1. Usechus nucleatus Casey. Type.

2. Usechus lacerta horni Blaisdell. Paratype from Santa Cruz Moun-
tains, California.

3-4. Usechimorpha barberi Blaisdell. Type. Ventral and dorsal aspects.

5. Usechus lacerta Motschulsky. Enlargement of original hand-colored

figure. (Bull. Soc. Imp. Moscou, 1845, vol. 18, pi. 1, fig. 9.)

6. Usechus lacerta horni Blaisdell. Enlargement of figure by Horn
(Trans. Amer. Philos. Soc, vol. 14, pi. 15, fig. 5) there called

lacerta Motschulsky.

7. Usechus lacerta santaclarae Blaisdell. Paratype.

8-9. Usechus lacerta Motschulsky. Dorsal and ventral aspects of a spec-

imen from Lagunitas, Marin County, Calif.

'Bull. Soc. Imp. Nat. Moscou, vol. 18, p. 79.

o
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VARIOUS SPECIES OF USECHUS AND USECHIMORPHA

FOR EXPLANATION OF PLATE SEE PAGE 14





TAPEAVORMS OF THE GENERA RHABDOMETRA AND
PARUTERINA FOUND IN THE QUAIL AND YELLOW-
BILLED CUCKOO

By Mtkna F, Jones

Of the Zoological Division, Bureau of Anitnal Industry

INTRODUCTION

The type material (U.S.N.M. Cat. No. 5151) of Taenia odiosa

Leidy, 1887, until recently the only cestode reported from Colinus

virginianiis, is here redescribed and the species transferred to the

genus Rhdbdometra. This material, obtained for study through the

courtesy of Dr. J. Percy Moore, of the Liiiversity of Pennsylvania,

consists of several entire strobilae and numerous fragments, in all

about two dozen specimens. Various sections as well as toto mounts
were made and examined by the writer,

Leidy's original description of Taenia odiosa is as follows

:

Head hemiovoidal to conical, unarmed ; bothria subteiiniual, spherical, near

together; neck none; body immediately after as wide or nearly as wide as the

head ; anterior segments short, linear ; succeeding segments all wrinkled annu-

larly, the more anterior bandlike, the posterior baiTel shaped. Generative aper-

tures lateral, mostly not visible. Length 1/2 to 2 inches. Head 0.3 to 0.45 mm.
wide ; body just behind about as wide as the head ; anterior segments 0.05 long

;

succeeding segments 0.15 long by 1 to 1.25 wide ; at widest part of body, 0.5

long by 1.625 wide; posterior segments 1.25 long by 1.25 wide. From tlie in-

testine of the quail, Ortyx virginianus, four birds of the same brood.

EXTERNAL MORPHOLOGY

The Leidy specimens vary in length from 20 to 50 mm., with a

maximum width of 2 mm. Four scolices (figs. 1. 2) measure 255/i,

325jLi, 330;ii, and 400;u, in diameter, their suckers measure 120fi, 150fi,

150/x, and 180/u,, respectively, and are unarmed ; no rostellum is pre.sent.

A short neck is evident or indistinct, according to the state of con-

traction. In most specimens all segments are broader than long;

however, most of the worms are longitudinally contracted; a few

elongate segments, median or posterior in the strobila of specimens

not so contracted, indicate that this is a decidedly variable feature

(figs. 3, 4). A few gravid segments are as much as five times longer

than broad.

No. 2791.—Proceedings U. S. National Museum, Vol. 75, Art. 20

40748—29 1
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INTERNAL MORPHOLOGY

Nervous system.—The fairly f)rominent longitudinal nerves (fig. 7)

lie exterior to the excretory canals, and in cross section appear to

interrupt the inner layer of muscle-fiber bundles.

Musculaim'6.—The longitudinal muscles (fig. 7) are arranged dis-

tinctly in an inner and an outer layer, each layer consisting of

numerous bundles of fibers, a total of 40 or more. Transverse and
dorsoventral muscles are but weakly developed.

Excretory system.—There are the usual small dorsal excretory canal

and larger ventral excretory canal on either side (fig. 7). Anteriorly,

they are approximately the same size. The transverse canal in the

posterior portion of the segment is prominent, and a few supplemen-

tary transverse canals are observable, but these do not seem to make
up a reticulate system such as Ransom describes for another rhab-

dometrid, RJmdonietra nuUicoIlis. The genital canals pass between

the longitudinal excretory canals and dorsal to the longitudinal nerve

(fig. 1).
^

Male reijroductlve organs.—The testes (figs. 5, 6, 7) are posterior

in the segment, and posterior and lateral to the ovary. They vary

in niunber from 12 to 25 in tlie segments of a single strobila, the

usual range being from 16 to 22. In no case were more than 25 ob-

served. Well-developed testes are usually transversely elongate and

measure about 75 by 45 ii. The vasa efferentia are indistinct; the

vas deferens is prominent and in the anterior portion of the segment.

The cirrus is comparatively straight in the cirrus sac, the straight

region being 160 to 180 /a long, and is armed with small spines for a

distance of about 60/.i from its tip. The large cirrus pouch (figs.

5, 7) passes median of the longitudinal excretory canals, and extends

diagonally toward the anterior portion of the segment. In mature

segments it varies from 195 to 225 \k long by 45 to 60 ;a wide, more

rarely to 300/^ by 52 to 60 ^i\ in gravid segments the cirrus pouch

(figs. 2, 4), though distinct, is usually smaller, ranging from 165 to

195 IX in length.

Female reproductive organs.—T\\q vagina (figs. 5, 6) is posterior

and dorsal to the cirrus pouch. The enlarged distal portion, 135 to

195 IX long by 35 to 45 jm, wide, is followed by a narrow tubular proxi-

mal portion 4 to 6 jn in diameter, and that in turn by an ovoidal or

cylindrical seminal receptacle (figs. 5, 6, 7). The ovary (figs. 5, 6, 7)

is median (equatorial) or postmedian (postequatorial) in position, and

is bilobed when mature. The vitelline gland (figs. 5, 6) is posterior

and ventral to the ovary, and between them lies the small so-called

shell gland (fig. 7). The uterus (figs. 5, 6, 7), originally situated

anterior and dorsal to the ovary, invades and comes to occupy the

space previously occupied by the ovary before the latter degenerates

;
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the uterus at that earlier stage is somewhat spherical, while in the

gravid segment it is tubular and longitudinally elongate (figs. 3, 4).

The parauterine organ develoj)s anterior to the uterus. As is usual

with this structure, it first appears as a denser region of the paren-

chyma (figs. 5, 6) ; later there may appear in connection with this

area a solid mass projecting back into the developing uterus. In

gravid segments the parauterine organ appears as a tubular organ

extending from the uterus nearly to the anterior margin of the seg-

ment. At the point of contact there is typically a projection (or con-

traction) of the parauterine organ back into the uterus (fig. 4).

The onchospheres in the uterus measure 28 to 30 /a in diameter,

with embryonic hooks approximately IG/* in length. No ova were

observed in the parauterine organ.

SYSTEMATIC POSITION

These specimens have the generic characters of RhabdoTnetra

which are as follows: Paruterininae : Scolex unarmed, without

rostelium. Genital pores irregularly alternate. Genital canals pass

between longitudinal excretory vessels. Testes posterior and lateral

to female glands. Uterus median, tubular, and elongate longitudi-

nally, or globular. A parauterine organ develops anterior to the

uterus and extends forward nearly to the anterior border of the

segment.

Six species of Rhahdometra have been described previo'isly. One
species, R. similis, considered by the writer to belong in the genus

Paruterina, is discussed in an appended note. The accompanying

chart will serve to distinguish the specific characters and to compare

A*, odiosct with the five linown species. Based on the characters

shown on the chart the follovvnng Icey may be made

:

A. Genital pore posterior to middle oC segment margin.

1. Testes few (12) R. nigropunctata.

2. Testes numerous (about 60)

(a) Testes posterior and lateral to female glands; cirrus pouch

extending beyond midline of segments; genital canals

dorsal to longitudinal nerve R. mimida.

(&) Testes surrounding female glands (contrary to generic di:ig-

nosis) ; cirrus pouch not reaching midline of seg-

n^ent R. cylindrica.

B. Genital pore anterior to middle of segment margin.

1. Testes few (about 12 to 30) R. tomica, R. odiosa.

2. Testes numerous (about 60) R. nullicollis.

Distinguishing R. tomica (Kolodkovsky. 1906) from R. odiosa

(Leidy, 1887) is difficult. R. tomica has 20 to 30 testes "or more";

R. odiosa has 12 to 25, as many as 30 never having been observed.

Thf) cirrus pouch of R. tomica, as estimated from drawings, is some-
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RHABDOMBTRA SIMILIS RANSOM, 1900, TRANSFERRED TO GENUS
PAItUTERINA

RJiabdometra similis Ransom, 1909, was described originally from

material lacking scolices. Linton (1927) reported R. similis from

the same host, Coccygus mnericanus, from which the earlier material

was collected and described the scolex as bearing a double crown of

small hooks on therrostellum. In so far as was possible, toto mounts

of Linton's material were compared by the present writer with the

type material of R. similis; mature and gravid segments of the two

are similar, showing no more than ordinary variation within a

species. Linton writes that sections of the more recent material

agree in detail with the transverse section of R. similis as described

by Ransom (1909, fig. 24).

The generic diagnosis of Rhahdom.etra^ subfamily Paruterininae,

includes the character of a scolex which is unarmed and without

rostellum, while the genus Paruterina differs from RhahdoTnetra

chiefly in the occurrence of a rostellum armed with a double row
of hooks. R. similis is found to fit the generic diagTiosis of Paru-

teHna in all respects, and to be distinguishable from other described

species of that genus by the size and number of hooks, position and

size of cirrus pouch, and the number of testes. In addition to having

an armed scolex, R. similis is found to differ consistently from all

other species of Rhdbdotnetra in having comparatively few, only 20

to 24, bundles of fibers in the inner layer of longitudinal muscles.

It is of interest that this condition is definitely described for a

species of Parutenna^ P. amjustata Fuhrmann, 1906. It is concluded

that R. similis should be transferred to the genus Paruterina as

PcmUerina similis (Ransom, 1909) Jones, 1929 (the present paper).
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EXPLANATION OF PLATE

Figure 1.—Head and anterior portion of one strobila.

2.—Head and anterior portion of a second strobila.

3.—Gravid segment, contracted.

4.—Gravid segment, elongate.

5.—Mature segment. Toto mount.
6.—Mature segment Frontal section.

7.—Mature segment. Transverse section.

RHABDOMETRA ODIOSA

c c—calcareous corpuscles.

p—cirrus pouch.

d exc—dorsal excretory canal.

g a—genital aperature.

1 m—longitudinal muscle.

I n—longitudinal nerve.

o {ov)—ovary.

pu—parauterine organ.

s g—shell gland.

s r—seminal receptacle.

t—testis.

u—uterus.

V—vagina.

V d—vas deferens.

V ex c—ventral excretory canal.

V g—vitelline gland.

V g d—duct from vitelline gland.
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A NEW SPECIES OF TREMATODE WORMS BELONGING TO
THE GENUS HASSTILESIA FROM RABBITS IN TEXAS

By Asa C. Chandler

Of the Biological Laboratory, Rice Institute, Houston, Tex.

In the upper third of the small intestine of a specimen of Sylvilagus

Horidanus alacer, collected at Houston, Tex., were found a large num-

ber of flukes which prove to be a new species of Hasstilesia, for which

the name Hasstilesia texensis is proposed.

HASSTILESIA TEXENSIS, new species

Specific diagnosis.—Hasstilesia; small worms, oval or elliptical in

outline, slightly pointed at the ends, 0.55 to 0.86 mm. long, 0.40 to

0.53 mm. broad, and 0.24 to 0.33 mm. thick, varying greatly in the

proportions of length, breadth, and thickness according to the degree

of contraction. The majority of the specimens are ellipsoid in cross

section, the mean maximum measurements of cross sections being 0.44

by 0.29 mm., but some specimens are relatively thicker and others

relatively broader. Fresh specimens appear a dirty rusty white in

color, and do not show the three distinct shades described by Stiles

and Hassall (1894) in H. tricolor. The entire cuticle is beset with

minute spines, from 4/i to lO/i in length, but the spines are much

denser on the anterior than on the posterior part of the body. In

many whole mounts the spines drop out in the process of fixation

and staining and can not be seen.

The oral sucker is terminal, with the opening anterior or very

slightly ventral; it is relatively much larger than in H. tricolor, and

broader than long. It measures from 115/x to 132^ in transverse

diameter. The ventral sucker is slightly smaller, measuring from

105/X to 120/x in diameter; it is further posterior than in H. tricolor,

its center being from 0.21 to 0.34 mm. from the anterior end. In

most specimens the center is very slightly posterior to the junction

of the anterior and middle thirds of the body. In one small speci-

men measuring 540/i in length and 450m in breadth the center of the

acetabulum is 240^ from the anterior end.

The digestive tract consists of the oral sucker, pharynx, and

intestinal ceca. The pharynx lies immediately behind the oral

No. 2792.- Proceedings U. S. National Museum, Vol. 75. Art. 21
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sucker, is nearly spherical, and measures about 50/x to 60^ in diam-
eter. There is no esophagus, since the pharynx opens directly into

the anterior portions of the intestinal ceca which form a transverse

tube about 200ai long; this tube bends posteriorly at its distal ends
to continue as the posterior portions of the intestinal ceca. The
latter pursue an irregular wavy course near the lateral margins of

the body, but medial to the yolk glands. The transverse portion

just behind the pharynx may be slightly curved so that the lateral

shoulders are very slightly more anterior than the part of the tube

into which the pharynx opens. At the posterior end of the body
the ceca curve dorsally and medially and end very close together;

in one sectioned specimen the walls of the posterior extremities of

the ceca are in contact.

The excretory system opens by a minute pore toward the dorsal

side of the posterior extremity. From this a fine tube leads forward,

enlarging into a small reservoir, and then branching to right and left.

The testes are on different planes. The right testis lies medially in

the posterior part of the body, while the left one is situated well on the

left side of the body between the posterior testis and the acetabulum.

The position of the left testis varies; in some specimens the anterior

border of the testis lies on a level with or even slightly anterior to

the posterior border of the acetabulum, while in others it is distinctly

posterior to this, but it is always somewhat nearer to the acetabulum

than to the right testis. The testes are round or slightly oval, never

lobate, and measure 105^ to 140^ or more in diameter. Usually the

anterior testis is slightly larger than the posterior one, but this is not

invariably the case. The cirrus is an extremely large and powerful

organ, and when extruded is very conspicuous in fresh specimens.

The extruded cirrus in one of the writer's specimens measures 140ju

in length with a diameter of 50/x. In one specimen loaned by Doctor

Francis it is still larger. The cirrus pouch into which it is retracted

is very long and cylindrical, pursuing a more or less wavy course

anteriorly and terminating near the posterior border of the acetabu-

lum. The proximal portion is surrounded by a large mass of prostate

glands. The vas deferens leading from the anterior testis to the

proximal end of the ejaculatory duct is short and direct; the one

leading from the posterior testis could not be followed in either

whole mounts or sections. The cirrus and uterus open side by side

in the posterior part of the body, the cirrus near the median line,

and at the level of the ovary, and the metraterm to the left. The
genital openings are nearer to the posterior end of the body than to

the posterior border of the acetabulum, and not more than 200m to

250/1 from the posterior end.
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The ovary is situated on the right side of the body between the

two testes, but somewhat nearer the posterior one. It is round, oval

or somewhat triangular in shape, not lobate, and measures about 88m
to 100m in transverse diameter and somewhat less dorso-ventrally.

The shell gland is situated just medial to the ovary, and is connected

with the latter by a short oviduct; the shell gland is relatively large,

having a diameter of about 60m to 65m. Posteriorly it gives off the

rather well-developed Laurer's canal which turns and runs straight

dorsalty. The vitellaria are much less abundant than in H. tricolor,

and occupy a rather narrow lateral area from just behind the level

of the pharynx to about the level of the ovary. The ducts cross the

body at about the level of the ovary and shell gland and form a small

triangular reservoir where they meet near the latter organ. The
ducts can not be followed in whole mounts and their course is very

difficult to follow in sections. The uterus is extremely thin-walled,

and its convolutions can not be followed in either whole mounts or

sections. In sections the eggs appear to be scattered through the

body, the thin-walled uterine tubes being indistinguishable from

spaces in the parenchyma. The eggs are most numerous in the part

of the bodj^ between the anterior testis and the oral sucker, on the

left side posterior to the posterior testis, and betw^een the testes,

but in no specimens are the eggs solidly massed as is the case in

specimens of H. tricolor which I have examined, and as they have

been figured and described by Stiles and Hassall. The terminal part

of the uterus, where it opens beside the cirrus, is thick-walled and

conspicuous in sections, but this portion, which runs antero-medially

from the genital pore, is short and soon loses its distinct wall. The

eggs are oval, about 21m to 22m long by 13m to 15m broad.

Host.—East Texas cotton-tail rabbit, Sylvilagus floridanus alacer,

and Texas jack rabbit, Lepus texianus (collected by Francis); in

small intestine.

Locality.—Rouston, Tex. (Chandler), and College Station, Tex.

(Francis)

.

Type specimens.—Cat. No. 8026, United States National Museum
Helminthological Collections; paratypes, Cat. No. 8027.

This fluke is clearly closely related to Hasstilesia tricolor, which was

first described by Stiles and Hassal (1894) from Lepus americanus

and L. sylvaticus from Maryland to Virginia, and later reported by

Hall (1916) as being reported from Long Island, N. Y., and also from

jack rabbits at College Station, Tex. (reported by Doctor Francis of

the Texas A. and M. College). Doctor Francis very kindly sent me

a slide of the specimens collected from jack rabbits for comparison

with my specimens and with H. tricolor. They conform in every

detail, except the size of the testes, which is very variable anyway,

with my Houston specimens. The geographic range of H. tricolor is
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therefore limited to the middle eastern seaboard States so far as

is known at present, while H. texensis is so far known only from
eastern Texas.

Hasstilesia texensis differs in a number of respects from H. tricolor

and is undoubtedly specifically distinct. The principal and most
striking differences are in the size of the suckers and in the formation

c.tr. <-

Figures 1-4.—l, Hasstilesia texensis. X83. 2, Cross section of same through trans-

verse PORTION of intestinal CECA. X166. 3, CROSS SECTION OF SAME THROUGH POS-

TERIOR PART OF ACETABULUM AND ANTERIOR PORTION OF CIRRUS POUCH. X166. 4, CROSS
SECTION OF SAME JUST ANTERIOR TO GENITAL OPENINGS AT LEVEL OF LaURER's CANAL.

X166.

Abbreviations: ac, acetabulum; a. t., anterior testis; c, intestinal cecum; dr., cir-

rus; c. p., cirrus pouch; c. tr., transverse portion of intestinal ceca; L. c, Laurer's
canal; met., metraterm; o. «., oral sucker; ov., ovary; ph., pharynx; p. g., prostate

glands; p. t., posterior testis; sh. gl., shell gland; ut., uterus; vH., vitellaria; y. d.,

YOLK DUCT.

of the uterus in adult specimens. Stiles and Hassall give the diam-

eter of the oral sucker as 88ju to 112ju; in two specimens kindly loaned

from the United States National Museum Helminthological Collec-

tions the sucker measures 93/i and 87m transversely and 69m and 74m
in length, respectively. The specimens have a total length of 710m
and 745m and a breadth of 565m. Id specimens of H. texensis of
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equivalent size the oral sucker measures 120m to 128m transversely

and 86m to 115m in length. The acetabulum is also markedly larger

and situated farther posteriorly. The loose arrangement of the

uterine coils as compared with the solid massing of eggs in H. tricolor

is very marked. The sizes of the testes and ovary are also different.

In the two specimens of H. tricolor mentioned above, which were lent

for comparison, the posterior testis measures 236m by 157m in one

and 248m by 133m in the other. In my specimens of H. texensis the

posterior testis is much more nearly round, with a diameter of from

110m to 115m, but in Doctor Francis's specimens the posterior testes

are more oval and measure from 170m to 228m in the larger, trans-

verse, diameter. This slide was prepared over 30 years ago and the

testes may have become considerably compressed, as may also be the

case with Stiles and Hassall's specimens. Other differences exhibited

by H. texensis are the very much larger size of the extruded penis

(80m by 32m in H. tricolor and 140m to 200m by 40m to 60m in H. tex-

ensis); the absence of an esophagus between the pharyngeal bulb

and the bifurcation of the ceca; the less profuse and more scattered

vitellaria; the unusual development of the prostate glands; and the

very distinct Laurer's canal.
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PAGECRINUS, A NEW CRINOID GENUS FROM THE
AMERICAN DEVONIAN

By Edwin Kirk,

0/ the United States Geological Survey

Among the iinworked and unstudied material of the Springer col-

lection in the United States National Museum a tray of crinoids was

found representing a new and interesting genus. The material was

apparently acquired by purchase, but from what collection it came

can not be determined. The original locality label bears the legend

" Niagara group, St. Paul, Ind." A label in Mr. Springer's handwrit-

ing gives the horizon as "Onondaga Gr." and the locality as "Near

St. Paul, Ind." This change in horizon was probably based on

information acquired subsequent to the purchase while Mr. Springer

was making an intensive study of the Silurian crinoids. The Onon-

daga age of the material is further assured through the determination

of a number of well-preserved Bryozoa associated with the crinoids

by Dr. R, S. Bassler.

PAGECRINUS, new genus

The genus is represented by a single known species, Pagecrinus

gracilis, new species, and of necessity the generic diagnosis is drawn

up from information furnished by this form.

Pagecrinus is a dicyclic inadunate crinoid, the afHnities of which

seem closest with the family group Botryocrinidae as defined by
Bather. The relatively huge basals, the structure of the posterior

interradius and ventral sac, and the arm structure are strikingly like

the Carboniferous genus Belemnocrinus . Belemnocrinus is generally

considered a monocyclic genus, but it may eventually prove a pseudo-

monocyclic form derived from just such a Devonian ancestor as

Pagecrinus by the apparent elimination of the infrabasals.

The genus will probably be found to comprise only species of

small size. The dorsal cup is high, subcylindrical in form, and of

small diameter. The infrabasals are relatively large. The basals in

proportion to the dimensions of the cup are very large. The radials

are very small. In the type species the arms bifurcate typically on

No. 2793.—Proceedings U. S. National Museum, Vol. 75. Art. 22
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the fourth primibrach, though one arm of each of two specimens has

the bifurcation on the third primibrach. The two rami thus formed
are of equal size and remain simple. Long, stout ramuli are borne

by the rami on alternate sides on each second brachial. The food-

grooves of the arms are covered by two rows of small interlocking

ambulacrals. In the posterior interradius there is one anal plate in

the cup. This is plate X, which is of approximately the same size

and proportions as the adjacent radials. The ventral sac is relatively

heavy and round in cross section. In its basal portion on the poste-

rior side there is a median line of heavy plates, four or five in number,
scarcely to be distinguished from brachials except for the fact that

they are somewhat narrower. It is only by careful cleaning and
examination that X with its sequence of heavy median tube plates

can be distinguished from a radial and its series of primibrachs. The
surest test in these small specimens is the relation of plate X to the

basals. The radials, of course, alternate with the basals, while X rests

squarely on the upper truncated face of the posterior basal. The
column is round and tapers slightly for a short distance distad. It

then maintains a uniform diameter so far as seen. The column is

composed of alternating thick and thin columnals, with a tendency

toward a grouping into nodals and internodals.

Genotype.—The genotype is Pagecrinus gracilis, new species, the

only known species referable to the genus.

Horizon.—The type species is from the Middle Devonian of

Indiana.
PAGECRINUS GRACILIS, new species

Of this form four reasonably complete crowns in an excellent state

of preservation, two less perfect crowns, and several fragmentary

specimens showing details of arm-structure are available for study.

The species is a small one, one of the largest crowns giving a

height over all of but 20 millimeters. In this specimen the dorsal

cup is 5.5 millimeters in height. Further measurements of this

specimen are as follows:
mm.

Diameter of dorsal cup at base of arms 2. 3

Diameter at base of dorsal cup 1.6

Height of IBB 1.9

Width of IBB 1.1

Height of BB 2.7

Width of BB 1.3

Height of RR 1.2

Width of RR 1.1

Height of anal X 1-1

Width of anal X .9

As shown by measurements, the dorsal cup is slender and tapers

slightly from the upper margin to the base.
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The infrabasals are pentagonal in outline and are relatively large.

The basals are very large in proportion to the size of the cup and
the other constituent plates. All are hexagonal in outline except

the posterior, which is heptagonal. In the case of the posterior basal

the normal acute angle above is truncated to act as a base of support

for plate X . The radials are pentagonal in outline and are relatively

very small in size. The radial facet extends the full width of the

radial and shows at the surface as a straight horizontal line. Anal X
is of about the same height as the radials and somewhat narrower.

It is quadrangular in outline. In one specimen there appears to be

a low plate equal in width to X and lying between X and the pos-

terior basal. This plate may not have an existence in fact but be

due to a very regular horizontal fracture of X . There are no signs

of it in any other specimen where the posterior interradius is shown.

The arms bifurcate regularly on the fourth primibrach, giving

rise to two equal rami, which in turn bear ramuli. In the right

anterior ray of one specimen the arm branches on the third primi-

brach, and in another specimen the third primibrach is axillary in

the right posterior ray. This seems to be a sporadic variation, not

having been seen in any other specimens examined. The ramuli are

long and stout and are borne on alternate sides on each second

secundibrach. The ventral groove of the arm is covered by two rows

of small slightly overlapping and interlocking ambulacrals. They
average about three in number to each side of an arm ossicle.

The ventral sac is of about the length of the arms and in its distal

portion is stout and circular in section. In its proximal portion on

the dorsal side is a median row of heavy plates, scarcely to be dis-

tinguished from arm ossicles, except that they are somewhat nar-

rower and shorter. Above, the tube is made up of five or six vertical

rows of fairly large plates. In one specimen the ventral sac appar-

ently curves outward between the arms and extends some 7 milli-

meters beyond the crown. Whether this is normal can not be told.

This specimen was lifted from the rock in an effort to determine its

structure, but without success. In another specimen which has its

posterior interradius exposed the ventral sac can be traced for a

distance of 9 millimeters. It then apparently plunges downward
into the rock as if assuming a horizontal attitude. It seems probable

that the ventral sac does normally have this flexed form and assumes

a horizontal attitude at about one-half its height.

Horizon and locality.—All of the known specimens come from the

Jeffersonville limestone (of Middle Devonian—Onondaga age) near

St. Paul, Ind.

Types.—The types are in the Springer collection in the United States

National Museum.
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EXPLANATION OF PLATE

Pagecrinus gracilis, new genus and species

Fig. 1. Large specimen X 2, view (rom the left posterior radius, showing the'

striking similarity of the basal portion of the ventral sac and the

arms.

2. Specimen X 2 showing proximal portion of the column and three primi-

brachs in the right anterolateral radius.

3. Specimen X 2 as seen from the posterior interradius showing basal

portion of ventral sac and three primibrachs in the right posterior

radius.

4. Specimen X 2 showing ventral sac curving outward and extending for

some distance horizontally beyond the arms.

5-6. Details of arm fragments X 3, showing ramules.

7. Generic diagram of cup-plates X 4.

o
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A NEW SPECIES OF MOSQUITO FROM MONTANA, WITH
ANNOTATED LIST OF THE SPECIES KNOWN FROM
THE STATE

By Harrison G. Dyar
Custodian of Lepidoptera, United States National Museum

The discovery of a new species of mosquito in Montana is an
unexpected and noteworthy event, not only because the State has

been so often and so well explored for its mosquito fauna but because

the species hitherto found have all an extended range outside of the

State. That the present new species is confined to Montana is hardly

to be expected, yet it has so far eluded intensive collecting elsewhere.

This discovery is due to the skill of G. Allen Mail, acting for the

Bozeman Experiment Station under the direction of W. B. Mabee^
extension entomologist. Mr. Mail formerly acted as assistant to

Eric Hearle, the Canadian mosquito expert, during the campaign at

Banff which was so satisfactorily carried out from the viewpoint

of the visiting tourist.

AEDES SCHIZOPINAX, new species

Female.—Proboscis rather long, slender, uniform, black. Palpi

short, about one-eighth the length of the proboscis, black. Occiput

with bronzy brown narrow curved scales. Mesonotum with bronzy-

brown scales; two broad darker brown bands are faintly relieved^

lighter edged outwardly posteriorly, separated by a very narrow

median bare line; posteriorly the scales and hairs are lighter, with a

faint whitish tint. Abdomen black, with broad basal segmental sordid

white bands, the last two segments very largely whitish; venter

whitish scaled, with more or less developed median black dashes.

Legs black, the femora pale beneath. Wing scales hairlike, all dark.

A rather small species, about the size of catapJiylla.

Male.—Palpi as long as the proboscis, the last joint slightlj^ club-

shaped, the penultimate joint with long hairs, black. General color-

ation as in the female, the vestiture of the mesonotum slightly more

sparse and open. Hypopygium: Sidepiece slender, uniform, about

three times as long as wide; apical lobe distinct, narrow, conical, with

rather few fine, short, curved hairs; basal lobe broadly expanded,

thin, dotted with tubercles bearing fine short setae; on the inner

angle a slightly rounded prominence bears several long setae, the

No. 2794.—Proceedings U. S. National Museum. Vol. 75, No. 23
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in a rather shallow canj^on in which are grassy spots surrounded by
willows.

AEDES COMMUNIS DeGeer

Very abundant in the forests of Glacier National Park both in

1921 and 1926. The adults are very variable in size and ornamen-
tation. I have examined bred specimens from Chestnut May 2, 1928,

and Squaw Creek, May 6, 1928, both collections made bv G. Allen

Mail.
AEDES PIONIPS Dyar

Occasional in the forests of the Glacier National Park.^ I also

received specimens from W. B. Mabee collected on June 28, 1916, at

Bozeman, Gallatin County, in a very shallow pool in a clover field

where clover leaves practically covered the pool. The field is near

the center of Gallatin Valley, some 4 or 5 miles from the nearest

mountains. This is very unusual occurrence for the species (1388).

AEDES CATAPHYLLA Dyar

In the Glacier National Park in 1926 the "graybacks" were the

first mosquito on the v/ing, but not in large numbers. Larvae had
practically all passed at the time of my arrival and the adults dis-

appeared soon also. The breeding places seem to be in the edges of

large marsh pools. Worn females were found around the edges of

one such, where they had evidently been ovipositing. The central

part of these pools are permanent, but the edges go dry for long

distances. G. Allen Mail bred a culture from Bridger Canyon, May 1>

1928, where they were associated with Aedes increpitus mutaius Dyar.

AEDES IMPIGER Walker

This occurred in the Glacier Park with Aedes cataphylla, the larvae

having all passed by April 15, 1926; but a few undoubted adults

were taken on the wing. Mr. Mabee transmitted bred specimens,

but I have not the exact data before me (473).

AEDES NEARCTICUS Dyar

This is the "little black mosquito" frequenting all the higher

passes of the Glacier Park in midsummer. In 1926 Park Ranger

Paul Schoenberger went to the head of Swiftcurrent Pass and to the

foot of the Grinnell Glacier for me and found this species breeding

in large numbers together with communis and puUatus. The altitude

is only about 5,300 feet, but the presence of the ice cools the region.

Eric Hearle, at Banff, did not find this species breeding below 6,000

feet. As with the Californian high altitude form, Aedes ventrovittis

Dyar, the distribution appears to be upward, as found by Professor

Freeborne.^

'Ins. Ins. Mens., vol. 10, p. 85, 1922.

8 Univ. of Calif. Pubs., Tech. Bull. Coll. Agr., Agr. Expcr. Station, vol. 3, p. 378, 1926. Theferaale-sare

not found biting in the forest.
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AEDES DIANTAEUS Howard, Uyar, and Knab

Adults wore taken by me in 1921 and larvae in several of the early

spring pools in 1926 in the Glacier Park. Some bred adults were
indistinguishable in coloration from communis, although the normal
form also occurs in the park. I have no other Montana records.

AEDES INTRUDENS Dyar

Breeding in the Glacier Park with diantaeus, the larvae fully as

rare in 1926. Owing to the habit of the adult of entering houses,

specimens of this species were taken almost every day to the middle
of July in the cabin of the North Fork Ranger Station, although
apparently passed out of doors. Mr. Mabee submitted specimens
bred at Darby, May 30, 1928, by Mrs. Dr. R. R. Parker from a

shaded pool in woods. Adults issued on June 3.

AEDES PULLATUS Coquillett

Breeding in the early spring pools at higher elevations in the

Glacier Park, but always a late inhabitant of them, the larvae lingering

after the communis and nearcticus had long emerged. Mr. Mabee
submitted specimens as follows: Chestnut, May 2, 1928 (G. Allen

Mail); Karse, W. Gallatin, May 3, 1928 (G. Allen Mail); Squaw
Creek, May 6, 1928 (G. Allen Mail); West Gallatin, May 24, 1928

(G. Allen Mail); Sedan, May 28, 1928 (G. Allen Mail); Ross' Peak
Ranger Station, May 28, 1928 (G. Allen Mail); King's Hill, June 11,

1928 (G. Allen Mail); Darby, May 30, 1928 (Mrs. Dr. R. R. Parker).

AEDES TRICHURUS Dyar

This species was common in the North Fork ranger station of the

Glacier National Park in the 1926 season. The station is on a high,

dry bank, 100 feet above the Flathead River, and no mosquito

breeding occurs in the vicinity. However, some 2 miles back at the

foot of the Apgar Mountains a large marsh occurs. There is also a

similar marsh across the river, outside of the park, near Lake Five.

This also is about 2 miles from the station in a straight line. Aedes

tricTiurus from these two foci, but especially from the latter, were

numerous, being the commonest mosquito at the station. Great

swarms of males were seen, first noted a mile from the Lake Five

marsh. The swarms broke up, crossed the river, and could be found

here and there in the forest in the park for several days. They

swarmed shortly before sunset, dispersing at dark. The females bit

at all times, day and night, though their approach was timid, and

they were easily driven away.

AEDES EXCRtCIANS Walker

This was the common ring-legged mosquito in the Glacier Park in

1926. Great numbers emerged from the marsh at the foot of the

Apgar Mountains near the North Fork station. Females were (lying

till August. Mr. Mabee submitted specimens labeled "Central Park

(flood water), June 5, 1928 (G. Alien Mail)."
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CULICELLA IMPATIENS Walker

In the Glacier Park in 1926 overwintering adults were quite fond

of entering the cabin in early spring, in company with Anopheles

maculipennis. None were thus seen after June, and later larvae

began to be found in cold spring pools after the snow water and
river floods had wholly passed. Adults were very common at dusk
at Many Glacier on the still evening of June 2. A still evening is rare

at that spot, however. Mr. Mabee submitted specimens from Hamil-
ton June 3, 1928 (Mrs. Dr. R. R. Parker).

CULICELLA INCIDENS Thomson

Not found in the Glacier Park in 1921, although it occurred in

several isolated spots in 1926. The larvae inhabit late pools of a

generally permanent character. They occurred in an old barrel partly

filled with water at the North Fork station. Mr. Mabee submitted

specimens from Hamilton June 3, 1928 (Mrs. Dr. R. R. Parker).

CULICELLA INORNATA Williston

Very frequent in warmer regions in the summer time, breeding in

stagnant pools. Larvae were found abundantly in a water tank at

Kalispell in 1926. Mr. Mabee has submitted specimens from the

following locaHties: Three Forks, July 18, 1928 (G. Allen Mail);

Skalkaho Canyon, June 3, 1928 (Mrs. Dr. R. R. Parker) ; Hamilton,

July 6, 1928 (Mrs. Dr. R. R. Parker).

CULICELLA ALASKAENSIS Ludlow

Not hitherto recorded from the State. Mr. Mabee submitted a

specimen from near Squaw Creek ranger station at about 6,000 feet

altitude May 6, 1928 (G. Allen Mail).

CULEX TARSALIS Cequillett

Very common in the summer time in the warmer parts of the

State, breeding with Culicella inornata. Mr. Mabee submitted

specimens from the following localities: Skalkaho Canyon, June 3,

1928 (Mrs. Dr. R. R. Parker) ; Hamilton, June 3, 1928 (Mrs. Dr. R. R.

Parker).
CULEX APICALIS Adams

The larvae were common in late summer in the Glacier Park in

1926 in all the cold spring pools. As this species does not bite warm-
blooded animals, the adults are always inconspicuous and encountered

only b}'' beating.
ANOPHELES MACULIPENNIS Meigen

The "malaria mosquito" was rather common on the west side of

the Glacier Park in 1926, hibernating adults entering the cabin in

early spring. Larvae were found in the warmer algae-filled pools

along the larger lakes and marshes. Mr. Mabee submitted bred

specimens from Victor July 12, 1918 (R. R. Parker).

o



TERTIARY FOSSIL PLANTS FROM COLOMBIA, SOUTH
AMERICA

By Edward W. Berry
0/ Johns Hopkins University, Baltimore, Md.

In a paper published in 1913 Father Miguel Gutierrez' mentions

trunks and impressions of dicotyledonous leaves associated with the

coal seams at Guadalupe, but his conjectures regarding their probable

identity are unreliable and his illustrations are unrecognizable. Aside

from this paper I know of no publications on the Tertiary flora of

Colombia other than those of Engelhardt and the present writer.

In 1895 Engelhardt^ described 35 species of plants from the tuffs

of Santa Ana in the upper Magdalena Valley, and 5 species from Buga
in the Cauca Valley which he referred to the Tertiary. Several of

these have been found in deposits of known Miocene age in Venezuela

Peru, southern Mexico, and Costa Rica, which would seem to indicate

a Miocene age for these Colombian plants described by Engelhardt.

My contributions to Colombian paleobotany comprise the following

descriptions of fruits and seeds: A Simaruba stone from Guasca; Sac-

coglottis stones from Cipacon and drupes of Cordia from Guasca,

described in 1924;^ Anacardium fruits from Santo Ecce Homo,
Boyaca;^ Celtis stones from Pijiaquay;^ Vantanea stones from Ci-

pacon and a second species of Anacardium from Ovejas;* and seeds

of Musa from Guadalupe and Montserrate.''

A miscellaneous amount of leaf impressions and unrecognized car-

pological material has been awaiting study for several years, and it

is the purpose of the present paper to place this material on record.

For this material I am indebted to Maurice A. Rollot of Bogota,

W. P. Woodring, and Robert Anderson. In a region so little known

geologically it is impossible to be certain of the precise horizon of

much of the material. This is especially true of the continental

deposits, and too little is known of the fossil floras of tropical

America for the plants themselves to afford accurate chronological

'Gutierrez, M., Geologia de Bogota y sus alrededores, Anales de Ingenieria, vol. 20, pp. 313-33], 1913.

'Engelhardt, H., Abh. Senck. naturf. Qesell., vol. 19, pp. 24-41, 1895.

•Bull. Torrey Bot. Club, vol. 51, pp. 61-67, figs. 1-22, 1924.

<Amer. Journ. Sci., vol. 8, pp. 123-126, 1924.

•Torreya, vol. 24, pp 44-46, 1924.

»Pan Amer. Qeol., vol. 42, pp. 259-262, 1924.

'Amer. Journ. Sci., vol. 10, pp. 530-537, 1925.

No. 2795.-PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. 75, ART. 24

41199—29 1



2 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 75

information. Large collections remain to be made, and eventu-

ally we may expect that the present lack of information will be

remedied.

The present communication enumerates 16 species, of which 11

are new. Six are of carpological material and 10 are based upon

leaves. Fifteen genera, 14 families, and 12 orders are represented.

Especially interesting is a fragment of a Zamia pinnule, a fruit of a

Lepidocaryum-\ike palm, a representative of the South American

bamboos, and the fruit of Theobroma (cacao). Some of the material

is precisely located both geographically and geologically and some is

not, so that no ecological or chronological comments are warranted.

Order CYCADALES
Family CYCADACEAE
Genus ZAMIA Linnaeus

ZAMIA species

Plate 1, Figure 6

The single fragment upon which this identification is based is

worthless from a specific standpoint, but of considerable interest as

it appears to represent a pinnule of a Zamia. It indicates a fairly

large, linear-lanceolate coriaceous pinnule, contracted toward the base^

and with l2 or 13 stout parallel veins. The specimen comes from

sandstone associated with the coal at Montserrate near Bogota.

Zamia with about 35 existing species is the dominant cycad genus

of the Western Hemisphere, ranging from peninsular Florida and

Mexico through the Antilles and Central America to eastern Bolivia

and northern Argentina. Tertiary species have been found from

latitude 36° 30' north to 41° 30' south and include 3 from the

lower Eocene of southeastern North America, 2 from the Tertiary of

Porto Rico, 1 from the Miocene of Chile, and 1 from the Oligocene

(?) of Patagonia.

Order POALES
Family POACEAE

Tribe BAMBUSEAE

Genus CHUSQUEA
CHUSQUEA ROLLOTI, new species

Plate 2

Large grass with relatively slender stems, large linear-lanceolate

leaves, and expanded rhizomal internodes. The material is abundant

but fragmentary and can be but incompletely described.

The leaves are of a considerable degree of consistency, narrowed to

the sessile and slightly inequilateral base, with stout midveins and

slender parallel lateral veins; they vary in maximum width from
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less than 1 to over 2.5 centimeters; lengths of as much as 16 centi-

meters are preserved with the margins practically parallel, but in no

cases are the tips preserved and these were presumably acuminate.

The stems are longitudinally striated. There are several crushed

internodes of rhizomes in the collection. In no case are these com-
plete. All are flattened but are of considerable consistency; these

internodes are about 6 to 7 centimeters in length, and 2.5 to 3.5

centimeters in diameter in their present condition; they show no
details except the somewhat distorted thin vascular strands of the

cortex. Named for the collector Dr. Maurice A. RoUot.

So far as I know this is the first published record of the occurrence

of Chusquea as a fossil, although I have observed similar remains,

probably of this genus, at a number of localities in Peru and Bolivia,

and they are comparatively common in the tufaceous deposits of late

Tertiary to Recent Age which are so widespread in the Andean region.

The present species occurs in a well-lithified gray shale associated

with the coals of Usme and I am informed is the horizon known
locally as the Piso Barzalosa. It is overlain by gypsiferous vari-

colored shales and underlain by black shales, and is said to be older

than the coal-bearing beds of the Sabana of Bogota. The locality

is La Virginia on the railroad about 15 kilometers from Girardot,

Dept. of Cundinamarca.

The genus Chusquea has about 50 existing species, ranging from

Mexico to southern Chile, and it is especially characteristic of the

east Andean Ceja region, denoting an abundant water supply. Its

present-day altitudinal limit under the equator is around 11,500 feet.

Order ARECALES
Family PALMAE

Subfamily Lepidocaryinae

LEPIDOCARYOPSIS, new genus

LEPIDOCARYOPSIS ROLLOTI, new species

Plate 1, Figure 7

The single incomplete specimen upon which this species is based

was sent to me by Dr. Maurice Rollot of Bogota along with other

carpological material collected from the so-called Guaduas formation

of that region, but I do not know the exact locality where the speci-

men was obtained. It is a cast in a fine-grained sandstone matrix

and indicates a fruit prolate spheroidal in form, more narrowed toward

the base than toward the apex, about 5 centimeters in diameter,

covered with what were in life coriaceous scales, arranged in a low

spiral. These scales are rhomboidal in shape, about a centimeter in

width, bluntly pointed and overlapping (imbricated) in the direction

of the base.
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The species is named for the collector. There can be no doubt but

that the fossil represents a nut of some Tertiary palm belonging to

the subfamily Lepidocaryinae, but since the genus can not be ascer-

tained I have coined the generic term Lepidocaryopsis for its reception.

The reasons for uncertainty regarding the precise generic affinity of

the fossil are the incomplete character of the type, the lack of generic

differences in the fruits of the existing genera and the lack of sufficient

recent comparative material. It may well be that the fossil belongs

to one or the other of the three American tropical genera Mauritia,

Lepidocaryum, and EapMa; in fact I regard this as very probable.

The genus Mauritia is confined to tropical South America with

about 10 existing species; the genus Lepidocaryum has 5 or 6 Amazo-

nian species and the genus Raphia has about 6 existing species ranging

from Central America to Brazil and also represented in Africa. From

the point of view of the existing distribution Raphia should be the

oldest of the three and the fossil may well represent that genus, with

which it agrees in so far as its features can be made out.

Order URTICALES
Family MORACEAE

Genus COUSSAPOA Aublet

COUSSAPOA AMPLA, new species

Plate 3

Leaves of large size, widest below the middle, with a bluntly pointed

tip and a broadly truncated and slightly decurrent base. Margins

entire. Texture coriaceous. Length about 19 centimeters. Maxi-

mum width about 15.5 centimeters. Petiole short and stout; in the

single specimen in which this part is preserved it is only about 1

centimeter in length. Midvein exceedingly stout and prominent.

Secondaries numerous, stout, and prominent; they diverge from the

midvein at angles around 45°, pursue rather straight subparallel

courses, and are abruptly camptodrome close to the margins. The
secondaries are rather evenly spaced, except at the base, where two

or three pairs are convergent near the top of the petiole. The

imperfection of the material in the marginal region renders it impossi-

ble to state whether the secondaries send off lateral branches or not.

Tertiaries faint, numerous, and percurrent. Areolation obsolete.

This fine species is unfortunately represented by an inadequate

amount of broken material. It was collected by Maurice A. Rollot

from the outcrop of coal-bearing Tertiary at the Falls of Tequendama^

west of Bogota, and is probably Oligocene in age. If this is the

correct age it is the oldest as well as one of the largest fossil species

of Coussapoa known. It differs sufficiently from the known species

to be readily recognizable, and hence obviates the necessity of con-

trasting the differences in the present connection. Several fossil
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species of Coussapoa have been described in recent years from trop-

ical America. These comprise forms from the Miocene of southern

Mexico,^ Venezuela/ Trinidad/" Ecuador, and Bolivia."

The genus contains about 15 existing species of shrubs and trees

confined to the rain forest country between southern Mexico and
Brazil and the Bolivian Yungas.

COUSSAPOA GIGANTEA, new species

Plate 4

Leaves of large size, broadly ovate in outline, abruptly acute

tipped, broadly cuneate or rounded at the base. Margins entire.

Texture subcoriaceous. Length at least 25 centimeters. Maximum
width, at or below the middle, 19 to 20 centimeters. Midvein ex-

traordinarily stout and prominent. Secondaries stout and prominent,

seven or eight pairs; they diverge from ^ the midvein at wide angles

proximad, becoming more ascending in the upper half of the leaf,

curving regularly and camptodrome close to the margins. Tertiaries

relatively very thin, closely spaced, parallel, and percurrent. Areola-

tion obscure.

This species is based upon the single incomplete specimen figured.

It is preserved in a sandstone and the finer features are consequently

obscure. It unquestionably belongs to some member of the family

Moraceae, and among these is more like the leaves of the genus

Coussapoa than any other known to me, althouu'i it does not agree

exactly with all the features of any existing species.

I am indebted to Robert Anderson for the specimen, which was

found as float in the northwestern outskirts of Cali a few hundred

feet north of Rio Cah at the edge of the Cauca Valley. It obviously

had fallen from one of the thick, hard sandstone beds which are here

interbedded with carbonaceous clays and sands. It is possibly of

the same age as the Tertiary plants described by Engelhardt from

Buga in the Cauca Valley.

Order ROSALES
Family MIMOSACEAE
Genus INGA Willdenow

INGA REISSI Engelhardt

Plate 5, Figure 1

Ingareissi Engelhardt, Abh. Senck. Naturf. Gesell., vol. 19, p. 36, pi. 8, figs.

1, 2; pi. 9, fig. 8, 1895.

This species, described by Engelhardt from rather abundant

material from Santa Ana, Colombia, appears to be present in the

older travertine near Leiva, Department of Bayaca.

« Berry, E. W., Proc. U. S. Nat. Mus., vol. 62, art. 19, p. 6, pi. 2, 1923.

'Berry, E.W., Idem, vol. 59, p. 563, fig. 2, pi. 108, figs. 1-4,1921.

10 nollick, A., Bull. New York Bot. Oard., v(51. 12, p. 290, pi. 6, fig. 1, 1924.

" Berry, E. W., Johns Hopkins University Studies in Geology, No. 4, p. 168, pis. 4, 5, 1922.



6 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 75

Family CAESALPINIACEAE

Genus CYNOMETRA Linnaeus

CYNOMETRA McGILU, new species

Plate 1, Figures 8, 9

Pod rather small, inflated, tardily dehiscent. About half as wide

and thick as long, uniformly rounded at both ends. Peduncle scar

excentric toward the placental side, which is somewhat flattened and
nearly straight; opposite side full and broadly curved in both lateral

and terminal profiles. Valves very thick and leathery. Surface

prominently corrugated by irregularly impressed grooves bounding
rounded more or less warty ridges. Length, 2.7 centimeters; width,

1.3 centimeters; thickness, 1.4 centimeters. Named for the collector

A. K. McGill.

This species is based upon the single valve figured. The only

recent form which approaches it closely is the genus Cynometra, which

comprises about 30 species of shrubs and trees found in all tropical

lands. The recent specimens I have seen are drift material from

San Miguel Bay in which the pods are about the same size but are

considerably wider and the surface rugosities follow a somewhat
differerft pattern from that of the fossil. All of the modern species

have small leathery pods with thick, papillosely ridged walls.

The fossil species is lower Miocene in age, and comes from Quebrada
Pajuil west of Rio Sinu, Department of Bolivar, Colombia.

Order GERANIALES
Family HUMIRIACEAE

Genus SACCOGLOTTIS Martius

SACCOGLOTTIS CIPACONENSIS Berry

Plate 1, Figures 1-5

Saccogloiiis cipaconensis Berry, Bull. Torrey Bot. Club, vol. 51, p. 64, figs

20-22, 1924.

This species was based upon four specimens from the Guaduas
formation at Cipacon, Department of Cundinamarca, and I have

since received a large amount of material from the type locality.

The silicified fruits of Saccoglottis from Belen, Peru, which I referred

to this species, I would now separate as they are prevailingly 5-seeded

whereas in the Cipacon material of 46 specimens 4 are 5-seeded, 33

are 6-seeded, 6 are 7-seeded, and 3 are 8-seeded.

There is no need to repeat the description of this form but several

illustrations from photographs are given to show the range in size

and form.
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Order SAPINDALES
Family SAPINDACEAE

Genus SAPINDOIDES Perkins

SAPINDOIDES PERUVIANUS Berry

Plate 1, Figure 10

Sapindoides peruvianus Berry, Pan Amer. Geol., vol. 47, p. 126, pi. 19, fig. 9,

1927.

This determination is based upon the single specimen figured, which

appears to be identical with the type. It is especially interesting in

having been collected from middle Eocene marine beds in Colombia.

It was described originally from Belen in northwestern Peru and has

also been recorded from the Ancon Point sandstone of western

Ecuador. If I have been correct in identifying this species at these

three widely scattered early Tertiary localities, these occurrences

have a considerable value for purposes of correlation and also in

their bearing upon environmental conditions.

Occurrence.—Middle Eocene. Arroyo 13/^ miles east of Tolu Viejo

on trail to Colodo, Department of Bolivar. Collected by A. Iddings

and F. A. Sutton.

Order RHAMNALES
Family RHAMNACEAE

Genus GOUIANA Linnaeus

GOUIANA LEIVANA, new species

Plate 5, Figure 2

Leaves ovate-cordate, small, with a sharply but shortly pointed tip

and an equilateral cordate base. Margins entire below, above with

large and somewhat variable crenate teeth. Textures subcoriaceous.

Length about 5.5 centimeters. Maximum width, about midway
between the apex and the base, about 4 centimeters. Petiole not

preserved. Midvein stout, prominent. A pair of stout lateral

primaries diverge from the base of the midvein at angles of about

45° and sweep upward in broad even curves about two-thirds of the

distance to the tip, where they join the lower secondaries. Second-

aries relatively thin ; about four camptodrome pairs in the upper half

of the leaf; also as regularly spaced camptodrome outer branches

from the lateral primaries. Tertiaries thin. Areolation indistinct.

This species bears considerable resemblance to part of the material

from the tuffs of Santa Ana which Engelhardt included in his Gouiana

jirmaP The material has been compared especially with recent

» Engelhardt, H., Abh. Senck. Naturf. Gesell., vol. 19, p. 34, pi. 4, flgs. 6, 7, 1895.
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tropical American forms of various Sterculiaceae, Triumfetta (Tilia-

ceae) and Ulmaceae. There is considerable resemblance to certain

species of Momisia in the last family, but the equilateral cordate base

favors its reference to Gouiana in which a number of species, both in

the new and old worlds, are very similar.

The fossil material comes from the older travertine at Leiva,

Department of Boyaca.

The genus contains about two score species of herbs and climbing

shrubs found in all the Tropics and occasionally in the sub-Tropics.

Over half of the existing species are confined to northern South
America. Several Tertiary species have also been described from
the latter region.

Order MALVALES
Family STERCULIACEAE

Genus THEOBROMA Linnaeus

THEOBROMA FOSSILIUM, new species

Plate 1, Figures 13, 14

This is based upon a single specimen, which shows in natural

section a nearly complete transverse and part of a tangential section

of the fruit. The axis and thick walls as well as the seed coats have
been replaced by calcium carbonate and the matrix and interstices

between the seeds consist of a dark calcareous mudstone. The whole

fruit is about 5 centimeters in diameter and oval instead of circular

in cross section because of the abortion of the ovules in three of the

cavities. The wall is ligneous and about 6 millimeters in thickness,

with a rough surface, but not appreciably ribbed or tuberculated.

There are five cells, but seeds are matured in but two of these. The
matured seeds are large and are oriented either horizontally or

obliquely, and more or less radially to the axis. They are rounded
at both ends and elliptical in cross section, the maximum equatorial

diameter being about 10 millimeters and the minimum about 8 mil-

limeters. The length is about 2 centimeters. The outer seed coat

appears to have been smooth and is about 1 millimeter in thickness.

The inner seed coat is prominently longitudinally striated.

The specimen is unfortunately incomplete. It was collected by
Dr. Maurice A. Rollot at a locality called El Infierno, near Leiva, in

the Department of Boyaca.

The geological age of the specimen is very uncertain. The country

rock around the Leiva Valley is Cretaceous Umestone (Hettner's

Villeta beds) overlain by his Guaduas beds, here supposed to be of

lacustrine origin. ^ There are thermal springs near Leiva and travertine

deposits, both ancient and modern. I have plants from both, but

the Uthology of the TJieohroma matrix differs from both of these and
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suggests that it may come from the Guaduas beds, but it would take
a personal examination to settle the question and the age must
therefore be considered conjectural.

The accompanying figures show both the transverse and tangen-
tial sections with the plant parts in white and the matrix and filling

in black.

The genus Theohroma comprises about a dozen existing species of

trees confined to the American Tropics, where they range from the

warmer parts of Mexico to the upper Amazon. All are humid
tropical types and the cultivated forms have been introduced into

all tropical lands. This appears to be the first record of a fossil

form, and it is particularly unfortunate that more material is not

available and that the age can not be settled.

Order LAURALES
Family LAURACEAE

Genus PERSEA Gaertner fils

PERSEA CORIACEA Engelhardt (?)

Plate 5, Figure 3

Persea coriacea Engelhardt, Abh. Senck. Naturf. Gesell., vol. 19, p. 26,

pi. 6, figs. 3, 4, 1895

Since the present material is very fragmentary certainty of identi-

fication is impossible, but the material is certainly lauraceous and

appears to represent the species described bj^ Engelhardt from Santa

Ana, Colombia, as a Persea. There is much difficulty in discrimi-

nating fossil leaves of this family and similar leaves have also been

referred to Nedandra, Mespilodaphne, and Oreodaphne. Hollick has

recently referred similar leaves from the Tertiary of Porto Rico to

the related genus Aniba.

Because of the incompleteness of the present material close com-

parisons are impossible and for the same reason there is no advantage

in changing the genus to some other equally uncertain one, and the

species is therefore retained as it was designated by Engelhardt. It

comes from the older travertine at Leiva, Department of Boyaca.

Genus NECTANDRA Roland

NECTANDRA AREOLATA Engelhardt

Nedandra areolata Engelhardt, Abh. Senck. Naturf. Gesell., vol. 19, p. 29,

pi. 6, figs. 1, 2, 1895.—Berry, Proc. U. S. Nat. Mus., vol. 59, p. 177, pi. 27,

1921; vol. 62, art. 19, p. 19, pi. 4, fig. 3, 1923.

This species was described by Engelhardt from Santa Ana, Colom-

bia, and recorded by me from the Miocene of Costa Rica and south-

ern Mexico (Oaxaca).
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Matted leaves that appear to represent the same species are present

in the roofing shales of the coal near the Falls of Tequendama.

Order EBENALES
Family SAPOTACEAE

Genus CHRYSOPHYLLUM Linnaeus

CHRYSOPHYLLUM ROLLOTI, new species

Plate 5, Figure 5

Leaf elongate, ovate-lanceolate in outline, with a gradually nar-

rowed acuminate tip. Texture somewhat coriaceous. The entire

margins are somewhat irregular or undulate. Midvein stout, prom-

inent. Secondaries thin, closely spaced, subparallel, and camptodrome;

they diverge from the midvein at wide angles and curve sharply

upward near the margins. Tertiaries obscure. Length (estimated)

about 14 centimeters. Maximum width about 5.25 centimeters.

Although based upon incomplete material, the character of the

venation stamps it as a Chrysojjhyllum. It is very similar to Chrys-

ophyllumjicifolia Berry '^ of the lower Eocene (Wilcox) of southeastern

North America, and there are several recent species in northern South

America and the Antilles with very similar leaves.

The genus is tropical and subtropical with about 60 existing species,

which are largely American, although the genus is sparingly repre-

sented in all the other tropics. Several fossil species have been

described.

The present species comes from the older travertine at Leiva,

Department of Boyaca.

Order RUBIALES
Family RUBIACEAE

Genus SABICEA Aublet

SABICEA ASPERIFOLIA LANCEOLATA, new variety

Plate 5, Figure 4

After an extended comparison I have decided to describe this well-

marked leaf as a variety of the species of Sahicea described by
Engelhardt'* from the Tertiary at Buga in the Cauca Valley of

Colombia.

Leaf lanceolate, widest at or slightly below the middle and tapering

equally to the acuminate tip and to the acute slightly decurrent

" Berry, Edward W., U. S. Oeol. Survey, Prof. Paper 91, p. 335, pi. 100, flg. 7, 1916.

"Engelhardt, H., Abh. Senck. Naturf. Qesell.. vol. 19, p. 40, pi. 5. flg. 6; pi. 8, flg. 6, 1895.
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base. Margins entire, sometimes slightly undulate. Texture sub-
coriaceous. Length about 10 centimeters. Maximum width 2.25

to 3.5 centimeters. Petiole very short and stout, expanded at the

base. Midvein stout and prominent. Secondaries relatively thin,

numerous, subparallel, diminishing in repeated flat archings in the
marginal region which their distal ends parallel; their angle of diver-

gence from the midvein is acute in the narrower leaves and obtuse
in the wider leaves. Distal tertiaries precurrent, proximal occasion-

ally anastomosing or crossed by tertiaries from the midvein and
parallel with the secondaries.

I have compared the fossil with a variety of recent leaves, some
few of which are worth mentioning. In the genus Pilocarpus the

lanceolate forms of Pilocarpus racemosus Vahl, an Antillean and
Central American species are much like the fossil, but there are minor
differences in venation and the majority of leaves of Pilocarpus, even
of the species mentioned, are different in form. I have also found
leaves of RhaModendron amazonicum (Sprengel) Huber (Rutaceae)

which were similar, but this species tends to have larger leaves which
are frequently obovate or even emarginate, and all of the recent

forms have prevailingly larger leaves. I have seen a few recent

leaves from Colombia belonging to the genus Quiina Aublet some-

what similar to the fossil, but the majority show decided differences,

and the same remark applies to the genus Maytenus in which the

leaves are frequently toothed and the venation different, but in

which Maytenus myrsinoides Riess approaches the fossil. The same
is true of the genus Casearia Jacquin (Samydaceae) where the leaves

are mostly toothed. Engelhardt compared the Buga fossil with the

existing Sahicea aspera Aublet—a composite which has since been

made the basis of several species, and the type of which is not espe-

cially close to the fossil. Most of the existing species of Sahicea,

which are about 35 in number and include both shrubs and climbers,

have relatively slightly shorter and wider leaves which are conspicu-

ously hirsute, pilose, or canescent. They are largely American but

occur also in the African tropics. The most similar one seen is

Sahicea glahrescens Bentham of northern South America in which the

variation in form is matched among the several fossil specimens.

The latter come from the older travertine at Sachica near Leiva,

Department of Boyaca.
INCERTAE SEDIS

CARPOUTHUS BOUVARENSIS, new specie^

Plate 1, Figures 11, 12

I am unable at present to suggest the botanical affinity of this

specimen, although it is sufficiently characteristic to be readily rec-

ognized if it should turn up in future collections, or be encountered

in existing carpological material.



12 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 75

It appears to represent a seed with an indurated outer coat. It

is almost perfectly fusiform in shape except for a slight flattening of

the sides which give it a trigonal cross section. Ends about equally

bluntly pointed. Length, 2.25 centimeters; maximum diameter, in

the middle, about 8.5 millimeters. No structural details can be

made out.

There is some resemblance to the seeds of the Sapindaceous genus

Talisia Aublet, but this is not especially marked and probably with-

out significance. I have no doubt but that with more extensive

comparative material its relationship could be determined.

It comes from the middle Eocene between Arroyo Mancaniajor

and Ovejas, Department of Bolivar, and was collected by R. L.

Bechelaymer.

EXPLANATION OF PLATES

Plate 1

Figures 1-5. Four side views and an apical view of Saccoglottis cipaconensis

Berry.

6. Zamites species.

7. Lepidocaryopsis rolloti new species.

8, 9. Front and side views of Cynometra mcgilli new species.

10. Sapindoides peruvianus Berry.

11, 12. Transverse profile and side view of Carpolithus bolivarensis, new
species.

13, 14. Transverse and tangential views of Theobroma fossilium new
species. All natural size.

Plate 2

Figures 1-4. Chusquea rolloti, new species.

Figure 1. View showing part of a leafy branch. J^ natural size.

Figures 2-4. Rhizome joints, J^ natural size.

Plate 3

Coussapoa ample, new species. X 1.

Plate 4

Coussapoa giganiea Berry, new species. }/2 natural size.

Plate 5

Figure 1. Inga reissi Engelhardt.

2. Gouiana leivana, new species.

3. Persea coriacea Engelhardt (?).

4. Sabicea asperifolia lanceolaia, new variety.

5. Chrysophyllum rolloti, new species.

o
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RECENT FORAMINIFERA FROM THE WEST COAST OF
SOUTH AMERICA

By Joseph A. Cushman and Betty Kellett
0/ Sharon, Mass.

During his recent collecting trip about South America, Dr. Waldo
L. Schmitt, of the United States National Museum, as the Walter
Rathbun Bacon travelling scholar of the Smithsonian Institution

obtained bottom samples from numerous localities. Those from
Juan Fernandez have already been studied and the results published.'

The results of the study of the samples collected along the west

coast of South America from Chile to Ecuador, inclusive, are given

in the present paper. While the samples are not rich in number of

species, nevertheless the number of specimens is often very large.

Very few of the species are identical with those of Juan Fernandez,

and the two faunas are very different also in the genera each con-

tains. Along the west coast the sample from Santa Elena, Ecuador,

is very distinct from those to the southward, as it contains tropical

forms which are like those of the West Indian region and these do

not occur in the samples from the colder waters farther to the south.

The foraminiferal fauna of the west coast of South America is

very little known. In 1839, d'Orbigny published the results of his

South American voyage, the Foraminifera appearing as Part 5, of

the fifth volume of the Voyage dans I'Amerique Meridionale, with 86

pages and 9 very beautiful plates in color. It is not difficult to place

most of the west coast species by consulting the figures and espe-

cially the descriptions in this work. Some of the samples collected

by Doctor Schmitt are from the same locality as those from which

d'Orbigny collected. Especially the rather rich collections from off

Payta, Peru, have many of the older species present. Many of the

d'Orbignyan species have been allowed to lapse or have been placed

in the synonymy by later authors. The species from this region are

really very distinctive, as one can readily see when they are studied

and comparisons made with specimens from other areas.

'Cushman and Wickenden, Proc. U. S. Nat. Mus., vol. 75, art. 9, 1929.

No, 2796.—Proceedings U. S. National Museum, Vol. 75, Art. 26

41200—29 1
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Except for this classic work of d'Orbigny, very little has been col-

lected or published from this area. There are a number of records

in the Challenger report from collections made by the Challenger

among the islands of the southern part of the Chilean coast, but only

a few of these stations were included in those studied by Brady. The
United States Bureau of Fisheries steamer Albatross in the voyage up
the west coast of South America made a few collections off the coast,

but for the most part these are not now available and nothing has as

yet been published on them. Berry published a short note ^ on a

new Nonion from the coast of Peru. His species we have found in

some numbers in some of the samples we have studied. Altogether

this is one of the least known of the oceanic areas unless we except

the Western coast of Africa.

Very few of the forms are new but a few of them appear to be

undescribed. Nearly all of the species are illustrated and we have

to thank Miss Margaret S. Moore for her painstaking work in maldng
the drawings from selected specimens. The following are the species

obtained in the collections:

Family SACCAMMINIDAE

Genus PROTEONINA Williamson, 1858

PROTEONINA FUSIFORMIS Williamson

Plate 1, figure 1

Proteonina fusiformis Williamson, Rec. Foram. Gt. Britian, 1858, p. 1, pi. 1,

fig. 1.—Rhumbler, Arch. Prot., vol. 3, 1903, p. 248, fig. 84 (in text).—

CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 41, fig. 39 (in text);

Bull. 104, U. S. Nat. Mus., pt. 1, 1918, p. 47; Bull. 100, U. S. Nat. Mus.,

vol. 4, 1921, p. 49.

Reophax fusiformis (of Authors).

There is a single fusiform specimen from Lota, Chile. It has an

arenaceous test and apparently a single chamber. The species is a

widely distributed one known from a number of stations in the

Pacific at various depths.

Genus SOROSPHAERA H. B. Brady, 1879

SOROSPHAERA CONFUSA H. B. Brady

Plate 1, figure 2

Sorosphaera confusa H. B. Brady, Quart. Journ. Micr. Sci., vol. 19, 1879, p. 28,

pi. 4, figs. 18, 19; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 251, pi. 18,

figs. 9, 10.—Woodward, The Observer, vol. 4, 1893, p. 78.

—

Kiaer, Rep't.

Norwegian Fish, and Mar. Invest., vol. 1, No. 7, 1900, p. 14.

—

Rhumbler,
Arch. Prot., vol. 3, 1903, p. 235, fig. 63 (in text).—Cushman, Bull. 71, U. S.

Nat. Mus., pt. 1, 1910, p. 37, figs. 31, 32 (in text).—Pearcey, Trans. Roy.

Soc. Edinburgh, vol. 49, 1914, p. 1000.—Cushman, Bull. 104, U. S. Nat,

•Journal of Paleontology, vol. 1, No. 4, 1928, p. 269.
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Mus., pt. 1, 1918, p. 39, pi. 15, figs. 4, 5; Contrib. Canadian Biol., 1921

(1922), p. 4.

—

Heron-Allen and Earland, British Antarctic Exped., Zool.,

vol. 6, 1922, p. 84.

—

Cushman, Spec. Publ. No. 1, Cushman Lab. Foram.
Res., 1928, pi. 3, figs. 17, 18.

The records for this species are mostly from relatively cold water.

Specimens are recorded from both the Arctic and Antarctic with a

few intermediate records. The single specimen figured here is from
off Payta, Peru, attached to a flake of mica.

Attention should be drawn to the peculiar forms figured by Heron-
Allen and Earland from the Antarctic under the names Trochammina
miformis Grzybowski and T. moniliformis Heron-Allen and Earland

which somewhat resemble our specimen.

Family TEXTULARIIDAE

Genus TEXTULARIA Defrance, 1824

TEXTULARIA, species (7)

Plate 1, figures 4 a, 6

The figured specimen is broken at both ends and is the only one

of this particular form found in the collection. The wall is thin, and

the whole test much compressed. It is from off Eten, Peru.

Genus BIGENERINA d'Orbigny, 1826

BIGENERINA DELICATULA. new species

Plate 1, figures 3, 5

Test minute, elongate, slender, slightly tapering, somewhat com-

pressed, early chambers biserial, later ones uniserial, the relative

number of each group very variable
;
periphery rounded ; earlier cham-

bers low and broader than high, later ones increasing in height; sutures

fairly distinct, very slightly depressed; wall composed of compara-

tively large arenaceous fragments, with a small amount of cement,

the whole wall easily collapsible when wet; aperture terminal in the

adult, narrowly elliptical.

Maximum length, 0.35 mm.; breadth, 0.12 mm.; thickness, 0.06

mm.
Holotype—iCsit. No. 20783, U.S.N.M.). From off Payta, Peru.

This species is abundant at this locality, and specimens were also

obtained in material from off Pinatel, Peru. It is a small, very deli-

cate species and rather uniform in size. The larger specimens, which

are apparently microspheric, assume the uniserial character fairly

soon, but there are other smaller ones which prolong the biserial

character, and if it were not that the forms occur together and are of

the same general size and appearance, might be thought to be

Textularia.
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Family MILIOLIDAE

Genus QUINQUELOCULINA d'Orbigny, 1826

QUINQUELOCULINA, species (?)

Plate 1, figures 6 a, 6

The broken specimen here figured has a few longitudinal striations,

but it is impossible to determine whether this is an adult or not and
so no attempt has been made to place it specifically. It is from off

Santa Elena, Ecuador.
QUINQUELOCULINA. species (?)

Plate 1, figures 7 a-c

This smooth form also from off Santa Elena, Ecuador, has not

enough specimens to give full specific characters. It appears to be

quinqueloculine, but may be only the early stage of a smooth Trilocu-

lina. A very few specimens of this group were also obtained from
off Corral, Chile, but not enough for identification.

Family TROCHAMMINIDAE
TROCHAMMINA PERUVIANA, new species

Plate 1, figures 8 o, 6

Test trochoid, spire greatly flattened, dorsally very slighly convex,

ventrally slightly concave, consisting of three or four whorls; chambers
numerous, 10 or more in the last-formed whorl, of rather uniform

size and shape increasing slowly in size as added ; sutures on the dorsal

side gently curved, very slightly depressed, only those of the last-

formed whorl distinct, on the ventral side gently curved or with a

sinuous, lobed condition especially in later portions, distinct; wall

finely arenaceous with much chitin, thin, very flexable when wet;

aperture ventral, along the inner margin of the last-formed chamber.

Diameter, 0.45 mm.
Holotype.—{C&t. No. 20784, U.S.N.M.) From off Eten, Peru.

This species is closely allied to Trochammina ochracea Williamson

and T. plicata Terquem. The peculiar sinuous arrangement of the

ventral side is different from either of these, of each of which we
we have had excellent series of recent European specimens for

comparisons.
Family NONIONIDAE

Genus NONION Montfort, 1808

NONION PIZARRENSIS Berry

Plate 1, figures 10 a, b; plate 2, figures I a, b

Nonion pizarrensis Berry, Journ. Pal., vol. 1, 1927-28 (1928), p. 269, figs. 1-3

(in text).

Test nearly bilaterally symmetrical, slightly longer than broad in

side view, periphery broadly rounded, umbilici depressed but not
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open; chambers 12-15 in the last-formed coil, elongate, curved, the

apertural face convex; sutures distinct, depressed strongly at the

inner end, becoming less so toward the periphery, gently curved; wall

smooth, polished, very finely perforate; aperture elongate, at the base

of the apertural face, often slightly more extended on one side than

the other.

Length, 0.50-0.63 mm.; breadth, 0.38-0.46 mm.; thickness, 0.22-

0.26 mm.
Berry recently described this species from about 8 fathoms of water

at the mouth of the Tumbez River at Puerto Pizarro, Peru. We have

had specimens from Payta and Pimentel, Peru, which are evidently

this same species. The adult specimens have slightly more chambers
than does the type, but the measurements and proportions show that

there is a single species in the series. There is a tendency as noted

by Berry for the test to become slightly asymmetrical.

Genus NONIONELLA Cushman, 1926

NONIONELLA AURIS (d'Orbigny)

Plate 1, figure 9; plate 2, figures 2. 3

ValvuUna auris d'Orbigny, Voy. Am^r. M6rid., 1839, vol. 5, pt. 5, " Foramini-

feres," p. 47, pi. 2, figs. 15-17.

Test asymmetrical, slightly trochoid, the spire not raised, periphery

in the adult broadly rounded; chambers 9-11 in the adult, low and

broad, very distinct, slightly inflated, in the adult with the last-

formed chamber having an enlarged portion extending over the

umbilicus on the ventral side; sutures distinct, depressed, gently

curved; w^all smooth, polished, very finely perforate; aperture at

the base of the last-formed chamber extending from the periphery

ventrally, low and broad.

Maximum length, 0.40 mm.; breadth, 0.30 mm.; thickness, 0.18

mm.
D'Orbigny described this species from many localities along the

west coast of South America from Chile to Ecuador saying that it

makes up nine-tenths of the foraminifera of the Peruvian coast. We
have found it in material from Payta, Pimentel, and Eten, Peru, and

from Corral and Lota, Chile. The bulbous expansion of the chamber

on the ventral side is often not taken on until the specimen is fully

developed and specimens in this state are figured. Farther north

and in the late Tertiary of Calfornia this is replaced by its probable

ancestral form, Nonionella miocenica Cushman which has fewer and

relatively larger chambers.

It was suspected that Nonion pizarrensis Berry might be the

microspheric form of d'Orbigny 's species but apparently they are

distinct so far as the material we have will show. This relationship

is however suggested for future studies.
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NOMONELLA CHILIENSIS, new species

Plate 2, figures 4 a-c

Test asymmetrical, trochoid, the spire very much flattened, consist-

ing of about 2^ whorls, periphery subacute, umbilicus depressed;

chambers numerous, 10-12 in the last-formed whorl, low and broad,

not inflated; sutures distinct, not depressed, strongly limbate, on the

dorsal side oblique, ventrally strongly curved; wall smooth, polished,

very finely perforate; aperture low, elongate, at the margin of the

chamber extending from the periphery ventrally.

Maximum height, 0.40 mm.; breadth, 0.35 mm.; thickness, 0.18

mm.
Holotype.—{C&t. No. 20785, U.S.N.M.). From off Corral, Chile.

It also occurs in material from Lota, Chile.

At first glance this might not be thought to be a Nonionella, but

the general characters of the test are much like the others noted

except for the greater amount of asymmetry and the limbate sutures.

Genus ELPHIDIUM Montfort, 1808

ELPHIDIUM ALVAREZIANA (d'Orbigny)

Plate 2, figures 5 a, b

Polystomella alvareziana d'Orbigny, Voy. Am6r. Merid., 1839, vol. 5, pt. 5
" Foraminif^res," p. 31. pi. 3, figs. 11, 12,

There are a very few specimens from the coast of Chile off Lota

and Corral that are very close to this species described from d'Orbigny

from the Falklands and the coast of Argentina. The number of

chambers, the general shape and character of the retral processes and

of the umbilical region are similar to the figure given by d'Orbigny.

Our specimens are somewhat thicker in peripheral view.

Diameter, 0.45 mm.; thickness, 0.20 mm.

Family BULIMINIDAE

Genus BULIMINELLA Cushman, 1911

BULIMINELLA ELEGANTISSIMA (d'Orbigny)

Plate 3, figures 1-3

Bulimina elegantissima d'Orbigny, Yoy. Am6r. Merid., 1839, vol. 5, No. 5, "Fo-
raminiferes," p. 51, pi. 7, figs. 13, 14.

—

Schlumberger, Feuille Jeun. Nat.,

vol. 12, 1881, pi. 1, fig. 14.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol.

9, 1884, p. 402, pi. 50, figs. 20-22.—Sidebottom, Mem. Proc. Manchester Lit.

Philos. Soc, vol. 49, No. 5, 1905, p. U, pi. 2, fig. 6.—Chapman, Rep't. Foram.

Subantarctic Ids., New Zealand, 1909, p. 330; Biol. Res. Endeavour, vol.

3, pt. 1, 1915, p. 18.—Sidebottom, Journ. Roy. Micr. Soc, 1918, p. 122.—
Heron-Allen and Earland, British Antarctic Exped., Zool., vol. 6, 1922,

p. 129.

Buliminella elegantissima Cushman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 89;

Proc. U. S. Nat. Mus., vol. 56, 1919, p. 606; Contr. Cushman Lab Foram.

Res., vol. 1, pt. 2, 1925, p. 40, pi. 6, figs. 5 a, b.
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This species is many times recorded in the literature, but from a

study of specimens from many parts of the present oceans as well as

fossil ones it is apparent that several distinct forms are included

under this name. D'Orbigny originally described the species from
the west coast of South America from Payta, Peru, Gobi ja, Bolivia (now
Cobija, Chile), and Valparaiso, Chile, and oft" Cape Horn. It has

occurred abundantly in our material from Payta, Eten, and Pimentel,

Peru, and from Lota and Corral, Chile. It is evident that the species

is one of the cooler waters of the western coast of the Americas and
probably to be found in a wider distribution, but this is to be proved.

The species is recorded often from the region of the British Isles, but

specimens do not closely match those from South America. The
specimens from Samoa and from the Miocene of Australia are not

the same.

The different stages in development show considerable differences

in form. Plate 3, figure 3, is a young specimen and corresponds

closely to that named by Sidebottom, var. jusijormis? An older

specimen is show^n in Figure 2. An adult probably of the megalo-

spheric form is shown in Plate 3, Figure 1.

Genus BULIMINA d'Orbigny, 1826

BULIMINA PATAGONICA d'Orbigny

Plate 3, figures 4 a, 6

Bulimina patagonica d'Orbigny, Voy. Am^r. M6rid., 1839, vol. 5, pt. 5, " Foramini-

f^res," p. 50, pi. 1, figs. 8, 9.

—

Cushman and Wickenden, Proc. U. S. Nat.

Mus., vol. 75, 1929, p. 8, pi. 3, figs. 11 a, 6.

D'Orbigny described this species in his South American monograph.

It is allied in some respects to B. marginata and B. pulchella. It has

a very distinctive set to the chambers and the teeth at the base of

the chamber are never large nor are they usually regular. The
specimens are from off Payta, Peru.

The species also occurs off Juan Fernandez.

Genus VIRGULINA d'Orbigny, 1826

VIRGULINA, species (?)

Plate 3, figures 5-7.

There are a few specimens such as figured here which are some-

what of a puzzle. They are smooth, and resemble the form called

Bulimina patagonica d'Orbigny, var. glabra Cushman and Wickenden,

but tend to become biserial in the later portion. No definite species

of Virgulina was found in the collection.

3 Journ. Roy. Micr. Soc. 1918, p. 123, pi. 3, figs. 8-10.



8 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 75

Genus BOLIVINA d'Orbigny, 1839

BOLIVINA COSTATA d'Orbigny

Plate 3, figures 9 a-c

Bolivina costata d'Orbigny, Voy. Am6r. Merid., 1839, vol. 5, pt. 5, "Foraminif^res,"

p. 62, pi. 8, figs. 8, 9.

Test small, tapering, broadest toward the apertiiral end in both
front and side views, periphery broadly rounded ; chambers numerous,
the earlier ones low and broad, later ones becoming gradually higher

until in the last-formed ones the height is often nearly equal to the

breadth, slightly inflated; sutures somewhat indistinct, but appearing

as irregular angular lines between the sutures pointing toward the

aperture, due to the suture line extending out onto the costae and

backward at the same time; wall very coarsely perforate, with a few

sharp, raised longitudinal costae continuous over the sutures, usually

five or six costae on a side, last-formed chambers of each series usually

smooth on the outer face; aperture narrow, elliptical, extending in

from the base nearly in the median line.

Maximum length, 0.40 mm.; breadth, 0.15 mm.; thickness,

0.12 mm.
D'Orbigny's types are from Cobija, Chile, in d'Orbigny's time

Bolivian territory. In our material, the species has proved to be

very abundant at Eten, less so at Pimentel, and rather scarce at

Payta, Peru. It did not occur in the material from Chile or Ecuador.

It is by far the dominant species at Eten, occurring by hundreds and
showing very little variation. It is identical with d'Orbigny's figure

and description, but not at all the same as Bolivina costata of Brady
in the Challenger report.

BOLIVINA DONIEZI Cushman and Wickenden

Plate 3, figures S a, b

Bolivina doniezi CvBHUAN and Wickenden, Proc. U. S. Nat. Mus., vol. 75, 1929,

p. 9, pi. 4, figs. 3 a, b.

Test small, depressed, broadest near the apertural end; chambers

comparatively few, consisting of eight or ten pairs; wall very coarsely

perforate, the earlier chambers with a few coarse perforations near

the basal margin, the adult chambers with the coarse perforations

scattered over the general surface; chambers fairly narrow, but

becoming higher toward the apertural end; sutures distinct, depressed,

strongly oblique; aperture elongate, arched, in the median line at the

base of the last-formed chamber.

Length of figured specimen, 0.21 mm.; breadth, 0.10 mm.; thick-

ness, 0.7 mm.
This species described from Juan Fernandez is very rare at Payta,

Peru. Its characters hold very distinctly.
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Genus REUSSIA Schwager, 1877

REUSSIA SPINULOSA (Reuss)

Plate 3, figures 10 a, b

Verneuilina spinulosa Reuss, Denkschr. Akad. Wiss. Wien, vol. 1, 1850, p. 374,

pi. 47, fig. 12.—(and later Authors).

Reussia spinulosa Schwager, Boll. Com. Geol. Ital., vol. 8, 1877, p. 26, pi., fig. 66.

There is a single specimen of Reussia from off Santa Elena, Ecuador
which may be refered to this species. The apertural end is incomplete.

Family ROTALIIDAE

Genus DISCORBIS Lamarck, 1804

DISCORBIS ISABELLEANA (d'Orbigny)

Plate 3, figures 12 a-c

Rosalina isabelleana d'Orbigny, Voy. Am^r. Merid., 1839, vol. 5, pt. 5, " Foram-
inifSres," p. 43, pi. 61, figs. 10-12.

Discorbina isabelleana H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884,

p. 646, pi. 88, figs. 1 a-c (?).

Discorbis isabelleana Cushman, Bull. Scripps Instit. Oceanography, Tech. Ser.,

vol. 1, 1927, p. 160, pi. 4, fig. 4.

Discorbina vilardeboana H. B. Brady (not d'Orbigny), Rep. Voy. Challenger,

Zoology, vol. 9, 1884, p. 645, pi. 88, fig. 2.

Test trochoid, in edge view biconvex, spire low; periphery acute

but not carinate; six chambers in the last-formed coil, distinct,

increasing regularly in size as added, ventrally with a slight lip in the

umbilical region which is depressed; sutures very distinct, strongly

curved; wall smooth, finely perforate; aperture, a narrow ventral slit

below the umbilical border of the chamber.

Length, 0.25 mm.; breadth, 0.18 mm.; thickness, 0.10 mm.
This species is widely distributed along the Western Coast of the

Americas. It is recorded under the name of Discorhina vilardeboana

by various authors basing the determination on the Challenger figures

rather than that of d'Orbigny which do not belong to the same species.

Our specimens are from Lota, Chile, and Pimentel, Peru.

DISCORBIS CHILIENSIS, new species

Plate 3, figures 11 a-c

Test plano-convex, dorsal side strongly convex, ventral side flat-

tened or concave, periphery acute but not carinate, somewhat involute

on the dorsal side; chambers distinct, about seven in the last-formed

whorl, sHghtly inflated on the ventral side and ending in a distinct

angle at the umbilical end; sutures distinct, on the dorsal side slightly

limbate and raised, strongly curved, on the ventral side depressed,

gently curved ; wall rather coarsely perforate ; aperture on the ventral

side below the umbilical margin of the chamber.
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Length, 0.30-0.35 mm.; breadth, 0.20-0.22 mm.; thickness, 0.10-

0.12 mm.
Holotype.—{Cat. No. 20786, U.S.N.M.) From off Lota, Chile.

At the type locahty the specimens show a considerable range of

variation. The spire may become somewhat higher and the whole

test slightly more rounded. The amount of limbation of the sutures

may be greater in the earlier coils and slightly less than shown in the

adult. The test has a peculiar silvery-white, opaque appearance in

all specimens seen. There is a single specimen from Eten, Peru,

that is probably the same.

DISCORBIS CONSOBRINA (d'Orbigny)

Plate 4, figures 1, 2

Rosalina consobrina d'Orbigny, Voy. Am^r. Merid., 1839, vol. 5, pt. 5, " Foram-
iniferes," p. 46, pi. 7, figs. 4-6.

Test biconvex, the dorsal side more strongly so, ventral side

depressed in the umbilical region, periphery rounded; chambers five

to seven in the last-formed whorl, distinct, regularly increasing in

size as added, slightly inflated, on the ventral side ending in distinct

angles on the umbilical end; sutures distinct, on the dorsal side

oblique, very slightly curved, very little if at all depressed, on the

ventral side slightly curved, nearly radial, depressed; wall smooth,

distinctly perforate; aperture below the distinct lip on the ventral

side of the chamber and extending into the umbilical region.

Diameter, 0.30 mm.; height, 0.22 mm.
D'Orbigny described this species from off the coast of Peru, and

it has occurred in our material from off Payta and Eten, Peru,

and Corral, Chile. Plate 4, figure 1 shows the microspheric form

which has many more chambers and more coils and a higher spire

than in the megalospheric form (fig. 2). D'Orbigny 's figured speci-

men was evidently a megalospheric one. A comparison of figure 2

with d'Orbigny's type figure will show the very close similarity of

the two.

Genus EPONIDES Montfort, 1808

EPONmES PERUVIANA (d'Orbigny)

Plate 4, figures 5 a-c

Rosalina peruviana d'Orbigny, Voy. Amer. M6rid., 1839, vol. 5, pt. 5, "Foram-
inif^res," p. 35, pi. 2, figs. 3-5.

Test trochoid, nearly equally biconvex, periphery carinate, generally

circular in outline; chambers numerous, distinct, about eight in the

last-formed whorl, on the dorsal side forming a very even polished

surface, ventrally inflated, giving a very distinct appearance to the

test; sutures very distinct on the dorsal side, curved, flush with
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the surface, slightly limbate, on the ventral side radial, depressed;

wall smooth, very finely perforate; aperture ventral, at the base of

the chamber between the periphery and the umbilicus.

Diameter, 0.40 mm.; thickness, 0.25 mm.
D'Orbigny gives the following localities, common on the coast of

Peru near the island of San Lorenzo, harbor of Callao and Arica;

in sands from the island of Puna, at the mouth of the Rio de Guayaquil
also at Valparaiso, Chile; Cobija, Bolivia (now Cobija, Chile), and
at Payta and Acapulco, Peru. D'Orbign}^ says that it is probably to

be found along the whole coast from 34° S. latitude to the equator.

In our material it was common at Lota, Chile, less so at Corral,

Chile, and Payta, Peru.

This is a very distinctive species excellently illustrated by d'Orbigny.

It is probably the same in part at least as the recent species referred

by Brady to the cretaceous species Rotalia Jcarsteni Reuss. In the

Challenger report there is a small species recorded from numerous
stations about the southern part of South America and a larger very

similar one from the Arctic. Although the figures of these two in

the Challenger plates look very much alike, it would seem to be worthy

of interest to compare closely, specimens from these widely separated

areas.

EPONIDES REPANDA (Fichtel and Moll)

Plate 4, figures 7 a-c

There are specimens from Santa Elena, Ecuador, that are very

typical of this species as figured by Brady in the Challenger report,

and by other authors. Whether or not these are the same as the

original species of Fichtel and Moll is a matter to be left for further

studies of specimens from the type localities. It is a thick-walled

species of good size and evidently limited in its distribution in

this area, not occurring in the collections from the more southern

localties.

EPONIDES MERIDIONALIS. new species

Plate 4, figures 4, 6

Test trochoid, nearly circular, nearly equally biconvex, periphery

in the young somewhat rounded, in the adult acute and carinate;

chambers very distinct but not inflated, gradually increasing in size

as added, about 12 in the last-formed coil in the adult; sutures dis-

tinct, limbate and with a raised ornamentation, oblique and slightly

curved dorsally, nearly radiate ventrally; wall finely perforate, orna-

mented on the dorsal side by the raised sutural thickening and the

thickened peripheral border of the chambers, on the ventral side by

the beaded or raised suture lines often ending in a series of small

knobs in the center and in some specimens with thickly scattered
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raised beadlike protuberances covering the whole chamber wall

between the radial sutures; aperture low, elongate, on the proximal

third of the ventral border.

Holotype—iC&t. No. 20787, U.S.N.M.). From off Corral, Chile.

It occurred also off Lota, Chile and Pimentel, Peru in considerable

numbers. The early stages are shown in plate 4, figure 4 a-c, and

the adult characters in figures 6 a-c. The umbilicus is filled but does

not have an isolated plug as in Rotalia.

EPONIDES, species (?)

Plate 4, figures 3 a-c

The small form figured is from off Pimentel, Peru. It is figured for

record as it is evidently not an adult specimen and there are no

others to give detailed characters.

Genus ROTALIA Lamarck, 1804

ROTALIA INCA (d'Orbigny)

Plate 5, figures 1 a-c

Rosalina inca d'Orbigny, Voy. Am6r. Merid., 1839, vol. 5, No. 5, "Foramini-

feres," p. 45, pi. 7, figs. 1-3.

Test trochoid, nearly circular in outline, biconvex, of about four

whorls, the ventral side more convex than the dorsal, periphery

rounded; chambers numerous and very distinct, uniformly increasing

in size as added, 10 to 13 in the last-formed coil in the adult, somewhat
inflated on the ventral side, ending at the umbilical end in distinct

angles; sutures very distinct, slightly limbate above, oblique, not

depressed nor raised, below nearly radial, deeply excavated, widening

and deepening toward the umbilical end, umbilicus with a plug often

broken on the exterior into several small bosses; wall on the dorsal

side, smooth and polished, ventrally with two distinct areas, the sides

of the chamber especially near the inner end \evy clear and with

extremely fine pores, the middle portion of each chamber with coarser

pores and much less clear wall; aperture on the ventral side part

way between the periphery and central plug.

Diameter, 0.75 mm.; thickness, 0.40 mm.
This is evidently the species described by d'Orbigny as common

from Callao, Peru. He says it is related to his Rosalina •parkinsoniana

which is evidently in turn related to Rotalia beccarii (Linnaeus).

This is one of the most abundant species at Corral, Chile, but not

found at other stations in the collections. It does not have the

beaded edges on the ventral side so characteristic of R. beccarii in

its typical form and seems to be close to the forms described from

the West Indies but not identical. It is one of the species of the R.

beccarii group that should be distinguished in various regions.
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ROTALIA ROSEA d'Orbigny

Plate 5, figures 2, 3

Rotalia rosea d'Orbigny, Ann. Sci. Nat., vol. 7, 1826, p. 272, No. 7; Mod61es No.
36.

—

Parker, Jones, and H. B. Brady, Ann. Mag. Nat. Hist., ser. 3, vol

16, 1865, p. 24, pi. 3, figs. 7-9.

Rotalina rosea d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, " For-
aminiferes," p. 72, pi. 3, figs. 9-11.

Truncatulina rosea H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9,1884, p
667, pi. 96, fig. 1.—Flint, Ann. Rep't U. S. Nat. Mus., 1897 (1899), p. 334
pi. 78, fig. 2; Bull. U. S. Fish Commission No. 484, 1900, p. 416.—Cush.man
Proc. Boston Soc. Nat. Hist., vol. 34, No. 2, 1908, p. 30; Carnegie Instit

Washington, Publ. 213, 1918, p. 284; Proc. U. S. Nat. Mus.. vol. 59, 1921

p. 56, pi. 13, figs. 1-3; Publ. 311, Carnegie Instit., 1922, p. 46, pi. 14, figs

3-5; Publ. 344, 1925, p. 78.

Test trochoid, biconvex, the dorsal side often with a high spire,

periphery acute, or with small spinose projections or with irregular

plate-like extensions at each chamber, umbilical area with a distinct

plug; chambers usually 9 to 10 in the last-formed whorl, increasing

gradually in size as added, not inflated; sutures limbate but not

raised, oblique on the dorsal side, nearly radial on the ventral side,

jQush on the dorsal side, depressed on the ventral side; wall coarsely

perforate, smooth or ornamented with bead-like projections, especially

near the periphery; aperture, an elongate slit at the inner margin

of the ventral side of the chamber, with a considerable lip developed

above it, color rose-red to reddish brown.

Diameter averaging about 0.40 mm.
The only station for this species in the material is Santa Elena,

Ecuador, where it was fairly common. It shows the various forms

that it develops in the West Indian region and the record is inter-

esting as showing the occurrence of a typical restricted West Indian

species on the Pacific side of America. Evidently this tropical fauna

extends about as far south as the great western angle of South

America after w^hich it gives way to a colder-water fauna extending

far to the south.

Family CYMBALOPORETTIDAE

Genus TRETOMPHALUS Moebius, 1880

TRETOMPHALUS BULLOIDES (d'Orbigny)

Rotalina bvlloides d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839,

" Forarainiferes," p. 104, pi. 3, figs. 2-5.

Cymbalopora bulloides Carpenter, Parker, and Jones, Introd. Foram., 1862,

p. 216.—H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 638,

pi. 102, figs. 7-12; text figs. 20 a-c.

Tretomphalus bulloides Moebius, Beitr. Meeresfauna Insel Mauritius, 1880, p.

98, nl. 10, figs. 6-9.—CusHMAN, Publ. 311, Carnegie Instit. Washington,

192"5, p. 42, text figs. 2, 3; Publ. 342, 1924, p. 36, pi. 11, figs. 1-3.—
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CusHMAN and Wickenden, Proc. U. S. Nat. Mus., vol. 75, 1929, p. 12, pi.

5, figs. 2-4.

Test free, subglobular, early chambers rotaliform, numerous, rather

coarsely perforate, forming a cap to which is attached in the adult

pelagic stage a large final " balloon-chamber," subspherical, with

coarse perforations on the ventral side and within, a "float-chamber"

with a single opening at the base from which a tubular neck projects

inward; color of the early chambers dark brown, the large chamber
colorless.

Diameter, 0.50 mm.
The only specimens in the collection are from the station off Santa

Elena, Ecuador, at which the other tropical West Indian species

were present. It is a very widely distributed species on account of

its pelagic habit in the adult.

Family GLOBIGERINIDAE

Genus GLOBIGERININA d'Orbigny, 1826

GLOBIGERINA BULLOIDES d'Orbigny

There is a single rather typical specimen of this species from off

Santa Elena, Ecuador. In the collections along the coast northward

to Oregon the species is represented by very few specimens and some
of these may be the young of Globigerinoides sacculifera H. B. Brady.

GLOBIGERINA CONGLOMERATA Schwager

Globigerina conglomerata Schwager, Novara Exped., Geol. Theil., pt. 2, 1866, p.

255, pi. 7, fig. 113.—CusHMAN, Bull. Scripps Instit. Oceanography, Tech.

Ser., vol. 1, 1927, p. 172.

Globigerina dutertrei H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884>

p. 601, pi. 81, figs. 1 a-c (not d'Orbigny).

Globigerina dubia H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, 1884, pi.

79, figs. 17 a-c (not Egger).

Test subglobose, in the early stages consisting of but four chambers

in each whorl, closely grouped; aperture small and with a distinct

lip; in later stages with five or six chambers in the whorl, the last

whorl usually below the level of the preceding ones and with a dis-

tinct umbilicus.

This species described by Schwager from the Pliocene of Kar Nico-

bar is the most common species in the late tertiary and recent collec-

tions from the Pacific region. We have specimens for comparison

from the original material of Schwager's from Kar Nicobar.

Genus GLOBIGERINELLA Cushman, 1927

GLOBIGERINELLA AEQUILATERAUS (H. B. Brady)

Globigerina aequilateralis H. B. Brady, Quart. Journ. Micr. Sci., vol. 19, 1879,

p. 71; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 605, pi. 80, figs, ft-21.—
Cushman, Bull. 104, U. S. Nat. Mus., pt. 5, 1924, p. 25, pi. 4, figs. 7, 8.
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Glohigerinella aequilateralis Cushman, Bull. Scripps Inst it. Occanograijhy, Tech.
Sep., vol. 1, 1927, p. 174.

Test composed of numerous inflated chambers, trochoid in the

young, later in a bilaterally symmetrical, planispiral coil; chambers
increasing rapidly in size as added, usually five or six visible in side

view; sutures much depressed; wall reticulate; aperture, a large

arched opening at the base of the chamber.

The only specimen is from off Eten, Peru. Like the specimen
noted from farther north along the coast, the coil is much less open
than is usual in specimens from the Tropical Atlantic.

Family ANOMALINIDAE
Genus ANOMALINA d'Orblgny, 1826

ANOMAUNA SCHMITTI Cushman and Wickenden

Plate 5, figures 4 a-c

Anomalina schmitti Cushman and Wickenden, Proc. U. S. Nat. Mus., vol. 75,

1929, p. 14, pi. 6, figs. 5 a-c.

Test with the dorsal side flattened, ventral side, especially in the

central portion forming a fairly high spire, last-formed coil evolute

on both sides, periphery smooth, keeled, especially in the earlier por-

tion; chambers eleven to twelve in the last-formed coil in the adult,

not inflated ; sutures distinct, especially between the last few chambers,

very slightly depressed, slightly limbate on the dorsal side, gently

curved; wall coarsely perforate, especially on the dorsal side; aper-

ture low, broad, at the peripheral margin.

Length, 0.45 mm.; breadth, 0.35 mm.; thickness, 0.20 mm.
This species has been recently described from Juan Fernandez.

It is interesting to record several specimens from Corral, Chile,

although it did not occur at any of the other stations. The high

spire is a striking character although it is somewhat variable.

EXPLANATION OF PLATES

Plate 1

Figure 1. Proteoni7ia funiformis Williamson. X HO.

2. Sorosphaera confusa H. B. Brady. X 110.

3, 5. Bigenerina delicatula Cushman and Kellett, new species. Fig. 3,

X 150. Young. Biserial stage. Fig. 5, X HO. Adult. Uni-

serial stage, a, front views; h, apertural views.

4. Textularia species (?) X 150. a, front view; h, apertural view.

6. Quinqueloculina species (?) . X 60. a, front view; 6, apertural view.

7. Quinqueloculina species (?). X60. a, front view; b, side view; c,

apertural view.

8. Trochammina peruviana Cushman and Kellett, new species. X 110

a, dorsal view; b, ventral view.

9. Nonionella auris (d'Orbigny). X 95. a, b, opposite sides; c, periph-

eral view.

10. Nonion pizarrensis Berry. X 95. o, side view; b, peripheral view.
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Plate 2

Figures 1. Nonion pizarrensis Berry. X 95. a, side view; b, peripheral

view.

2, 3. Nonionella auris (d'Orbigny). X 95. a, b, opposite sides; c,

peripheral views.

4. Nonionella chiliensis Cushraan and Kellett, new species. X 95.

a, b, opposite sides; c, peripheral view.

5. Elphidium alvareziana (d'Orbigny). X HO. a, side view; b,

peripheral view.

Plate 3

Figures 1-3. Buliminella elegantissima (d'Orbignyl. X 110. Fig. 2a, side

view; 2b, apertural view.

4. Bulimina patagonica d'Orbigny. X 110. a, side view; b,

apertural view.

5-7. Virgulina sTpecies {?). X 150. a, front views; 6, apertural views.

8. Bolivina doniezi Cushman and Wickenden. X 150. a, front

view; b, apertural view.

9. Bolivina costata d'Orbigny. X 110. a, front view; b, side

view; c, apertural view.

10. Reussia spinulosa (Reuss). X 110. a, front view; b, aper-

tural view.

11. Discorbis chiliensis Cushman and Kellett, new species. X
110. a, dorsal view; b, ventral view; c, peripheral view.

12. Discorbis isabelleana (d'Orbigny). X HO. a, dorsal view; b,

ventral view; c, peripheral view.

Plate 4

Figures 1,2. Discorbis consobrina (d'Orbigny). X HO. a, dorsal views; b,

ventral views; c, peripheral views.

3. Eponides species (?). X HO. a, dorsal view; b, ventral view;

c, peripheral view.

4, 6. Eponides meridionalis Cushman and Kellett, new species. Fig.

4, X 110. Fig. 6, X 60. a, dorsal views; b, ventral views; c,

peripheral views.

5. Eponides peruviana (d'Orbigny). X 60. a, dorsal view; b,

ventral view; c, peripheral view.

7. Eponides repanda (Fichtel and Moll). X 60. a, dorsal view;

6, ventral view; c, peripheral view.

Plate 5

Figures 1 a-c. Rotalia inca (d'Orbigny). X 60. a, dorsal view; b, ventral

view; c, peripheral view.

2, 3 a-c. Rotalia rosea d'0rbign3^ X HO. 3a, dorsal view; 36, ventral

view; 3c, peripheral view.

4 a-c. Anomalina schmiiti Cushman and Wickenden. X HO. a.

dorsal view; b, ventral view; c, peripheral view.

o
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TWO NEW SPECIES OF POLYCHAETOUS ANNELIDS FROM
THE ARGENTINE COAST

By A. L. Treadwell
0/ Vassar College, Poughkeepsie, N. Y.

Through the kind offices of the United States National Museum I

have been enabled to study the annelids of the collections made by
the well-known Uruguayan naturalist, Dr. Florentino Felippone, of

Montevideo. In the material last sent me there are two new species

described as Halosydna grisea and Leodice argentinensis . The types

are in the collections of the National Museum.

HALOSYDNA GRISEA, new species

The type (Cat. No. 19279, U.S.N.M.) (Felippone No. 3250), from

the " coast of Argentina," is 40.5 mm. long; the greatest body width,

measured to the margin of the elytron on either side, is 5 mm.
The prostomium is 1 mm. wide, its length about equal to its width.

The anterior margin of the prostomium is prolonged on either side

into the cirrophore of the lateral tentacle, which is about half as long

as the prostomium. (Fig. 1.) In the type the partially protruded

pharynx pushes the prostomium dorsally so that the posterior margin

is straight instead of notched and the narrowing at the base of each

lateral cirrophore is not clearly seen. The anterior median groove is

well marked and its postero-dorsal continuation divides the prosto-

mium into hemispheres. The anterior eyes are larger than the pos-

terior and are situated at the point of greatest width of the

prostomium. Both pairs have lenses; the anterior one faces dorsally,

the posterior one laterally. The prostomium (in preserved material)

is colorless, the cirrophores and basal portions of the tentacles colored

brown, with an uncolored portion at the cirrophore apex.

The tentacles are all rather slender, pigmented only toward their

bases, of uniform diameter to the end, but terminating in a fine point.

The style of the median tentacle is about as long as the prostomium

and median cirrophore taken together. The styles of the lateral

tentacles are more slender than the median and extend to about one-

half its length. In the type only one palp remains, and this is badly

broken. In another specimen the basal portion of the palp is one-

half the width, and its total length fully five times the length of the

No. 2797.-PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. 75, ART. 26
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prostomium. It tapers very gradually to the apex, which is badly
preserved, so that its precise form is uncertain. The tentacular cirri

are shaped much like the lateral tentacles, and the ventral ones are

about equal to them in length.

There are 21 pairs of elytra. The first pair are large, broadly

oval in outline, and apparently in life completely cover the prosto-

mium. Elytra 3 to 7 leave uncovered a considerable dorsal area in

this preserved material, and it looks as if this holds true for the living

animal as well. Behind the region of the eighth elytron the dorsal

body surface is completely covered by the elytra. The last elytron

is on the fourth somite from the pygidium. All elytra are similar in

outline (fig. 2), and all are irregularly blotched with pigment. When
the pigmentation is dense the point of attachment of the elytro-

phore shows as a prominent white spot. In all cases this place is

free from pigment, but when the pigment is more diffuse it is contin-

uous with other unpigmented areas and hence is less prominent. The
pigment is in small patches which may show as colored spots each

with a colorless center, or the patches may be in contact, in which

case the pigment is continuous with scattered white spots in it. The
elytra toward the anterior end of the body have a few short marginal

cilia, but I was unable to find any on those toward the median and

posterior regions. Near the lateral margin of the elytron, and visible

only under considerable magnification, are small blunt spines. For

a certain distance these are arranged in a double row parallel with the

elytron border, while others are irregularly scattered over the surface.

They are not shown in Figure 2 because not visible at the magnifi-

cation at which that was drawn.

The dorsal cirri are throughout equal in length to about one-half

the body diameter. At the apex each tapers abruptly to an acute

tip without any subterminal swelling. There evidently was in life a

subterminal band of pigment. The posterior cirri are stouter than

the others but similar to them in other respects, and the anal cirri

resemble the last pair of dorsal ones.

A parapodium (fig. 3) has a stout neuropodium, with very little

distinction between anterior and posterior Ups. The notopodium is

globular in outline and is very small. The cirrophore of the dorsal

cirrus is longer than the notopodium and its style extends for fully

three-quarters of its length beyond the apex of the neuropodium.

Each lobe of the parapodium has an acicula. The dorsal setae are

of two kinds. The first (fig. 4) are stout and short, hardly extending

beyond the notopodial apex. The shaft curves and narrows to an

acute tip and there are rows of teeth along the convex margin.

These setae form a fan-shaped bundle. The second kind are much
longer and more slender, but carry a similar equipment of teeth

(toothed plates). (Fig. 5.) The ventral setae (fig. 6) are very much
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stouter and extend to about midway of the dorsal cirrus. The shaft

is of uniform width to near the end, where it narrows to a blunt point.

There is a subapical tooth, and there are rows of toothed plates

proximal to the latter.

LEODICE ARGENTINENSIS, new species

In the collection are three specimens of Leodice, none of which is

entire; but it seems best to record as much as possible, subject to

Figures 1-6.—Halostdna grisea. 1, anterior end X 10: 2, elytron X 9.5; 3,

PARAPODiUM X 7.5; 4, DORSAL SETA X 85; 5, DORSAL SETA X 85; 6, ven-tral seta

X 85. Figures 7-12.—Leodice argentixensis. 7, anterior end X 10; 8'

PARAPODIUM X 27.5; 9, compound SETA X 250; 10, pectinate seta X 250; 11,

MAXILLA X 10.5; 12, MANDIBLE X 105.

correction if more material is available in the future. The largest

of the three retains approximately 75 somites beside the head, these

measuring 70 mm. in length. The peristomial width is 4 mm. and

in the region of somite 10 the body width is 6 mm. Except that

the tentacle tips are badly decomposed it is well preserved. One of the
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others is so badly preserved that it is available only for setae and jaw

study, while the third, very much smaller than the others, is in

excellent preservation. This last has a prostomial width of 2 mm.
and the first 34 somites are 15 mm. long. Behind the 34th somite

the body is evidently undergoing regeneration for it is very] slender

and the appendages poorly developed. The drawing of the head and
parapodia are taken from this specimen, that of the jaw from a much
larger one. This should be remembered in considering the relative

sizes of the two.

The prostomium (fig. 7) is bilobed, each half unusually rounded in

outline, the eyes dark brown in color and with obvious lenses. The
peristomium is about equal in length to the three following somites,

its anterior margin straight, the anterior lateral angles only slightly

rounded. The median tentacle extends as far as the anterior border

of somite 7 and is composed of 6 joints, of which the first is about as

long as the prostomium, the next a little shorter, the others shorter

still but of about equal length. The intersegmental furrows are much
more evident toward the distal end. The inner and outer paired

tentacles are essentially similar in form to the unpaired but are pro-

gressively shorter. Somite 2 is about one-fourth as long as somite 1

,

and its nuchal cirri are very long, slender, and jointed. Throughout
the body the dorsal cirri are rather stout, tapering in form, and two-

jointed. (Fig. 8.)

In the small specimen the gills appear first as 2-branched organs

on the third setigerous somite, in the larger animal they arise from

this same somite and are 4-branched. In following somites the

number in the smaller specimen are, respectively, 4, 5, and 6. In the

larger they are 7, 8, and 9. In the latter animal there are 10 on

somite 13. Between somites 5 and 22, where the body is widest, the

gills are prominent and cover one-third of the dorsal surface of the

body on either side. Behind somite 22 the body narrows and the

gills become smaller and have fewer branches. They are present on

the last somite of the fragment where they have three branches.

The tenth parapodium (fig. 8) has a setal lobe with a straight

anterior lip and a longer pointed posterior one, with two straight

aciculae coming to the surface between them. The ventral cirrus is

a triangular lobe on the end of a globular swelling, the dorsal cirrus

is stout and two-jointed. The main stem of the gill, which rises

near the base of the dorsal cirrus, is almost equal to the cirrus in

diameter and the diameter decreases very little up to beyond the

point of origin of the fourth gill-branch. There are six branches, the

tip of the last two having been broken in the one figured. Relatively

to the size of the parapodium the gill structure is heavy. Posterior

to about the twentieth somite the globular swelling which carries

the ventral cirrus disappears and a ventral hooked acicula comes to

the surface ventral to the setal lobe. All aciculae are black and

visible to the naked eye as dark spots on the parapodia.
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The compound setae (fig. 9) are stout, the apical joint having
blunt apical and subapical teeth. There is a row of denticulations

along the margin of the shield. The pectinate setae (fig. 10) are few
in number in each somite and rather small. At the apex there are

10 teeth, of which the one at one end is much longer than any of the

others. The simple setae are long and of the usual structure, with

very minute striations along the margin. The jaw is sepia-colored,

"with very dark margins to the plates. The carrier is short, triangular

in outline, with lateral lobes, the forceps rather heavy. (Fig. 11.)

The right proximal paired plate has six teeth, the left has five. The
right distal paired plate has nine, the left has seven, the unpaired has

seven. Beyond each distal paired plate is a very dark triangular patch.

The shafts of the mandibles are slender, sepia-brown in color, the

terminal plate rather large and white. (Fig. 12.) The three frag-

mentary specimens may be considered as the cotypes of the species

(Cat. No. 19280, U.S.N.M.) (Felippone No. 3008). They are from

Mar del Plata, Argentina.

o











SMITHSONIAN INSTITUTION LIBRARIES

3 9088 01420 9563

/
< ./">


